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TENTATIVE PROGRAM 
of 
1927 FALL MEETING 


AMERICAN WELDING SOCIETY 
to be held in 


DETROIT 
SEPTEMBER 19, 20, 21, 22 and 23, 1927 
HEADQUARTERS: BOOK-CADILLAC HOTEL 


MONDAY, SEPTEMBER 19 
Morning 

Registration—Registration facilities will be provided at the 
Exposition Headquarters in Convention Hall all day Monday, com- 
mencing at 9:00 a. m. for the men, and at the Book-Cadillac Hotel 
for the ladies. A registration fee of $1.00 per person will be 
charged. It is planned to have all the entertainment features 
“free” to members with the exception of the annual dinner. 


Noon 
Luncheon for ladies at Book-Cadillac Hotel. 
Afternoon 
Automobile Ride for ladies. 


Meeting of Board of Directors, A. W. S.—2:00 p. m., Book-Cadil- 
lac Hotel. 


Evening 
Meeting of Pressure Vessel Research Committee—7:30 p. m., 
Book-Cadillac Hotel. 
TUESDAY, SEPTEMBER 20 
Morning 
Technical Session—10:00 a. m., Book-Cadillac Hotel. 


1. Airplane Welding by J. B. Johnson, Chief Material Branch, 
War Department, Air Corps, McCook Field. 

2. Welding on the Long Distance Aircraft by Curtiss Aeroplane 
Corporation. 

Afternoon 

Technical Session—2:00 p. m., Book-Cadillac Hotel. 

1. Report of San Francisco Section’s Investigations on “Study 
of Welds Subjected to High Temperatures.” : 
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TUESDAY AFTERNOON (Continued) 


2. Heat Treatment by the Oxy-Acetylene Flame by E. E. Th 
Associate Editor, [ron Age. 

3. A Metallurgical Study of Welds by G. R. Brophy, Resea 
Laboratory, General Electric Company. 

Moving Picture Theatre Party for Ladies—2:00 p. m. 


Evening 
Theatre Party. Details will be announced later. 


WEDNESDAY, SEPTEMBER 21 
Morning 

Technical Session—10:00 a. m., Book-Cadillae Hotel. 

1. Car Welding by Victor Willoughby, General Mechanical | 
gineer, American Car and Foundry Company 

2. \itomobile Welding by W. C. Happ, Chief Engineer, D: 
Meth ods and Standards, Studebaker Corporation. 

It is planned to have a number of automobile concerns di 
this paper. 

Noon 
Luncheon and Musicale for Ladies at the Detroit Yacht Clul 
Afternoon 

Inspection Tours—2:00 p. m. 

Arrangements have been made for inspection tours to the R 
Rouge Plant of the Ford Motor Company and to the plant of 
Fisher Body Corporation. 

Evening 

Meeting of Structural Steel Welding Research Committee- 
p. m., Book-Cadillac Hotel. 

Carnival Dance with American Socoiety for Steel Treating, H 
Statler. 

THURSDAY, SEPTEMBER 22 
Morning 

Technical Session—10:00 a. m., Book-Cadillac Hotel. 

1. Production Welding of Water Heater by H. J. Grow, Air 
duction Sales Company. 

2. Welding in the Plant of the Combustion Engineering Cory 
tion by C. S. Reed, Vice-President and General Manager. 

Afterno 

Technical Session—2:00 p. m., Book-Cadillae Hotel. 

1. Welding of Structural Steel by Joseph Matte, Jr., of 
Kahn, Inc. 

2. Welding in the Design of Steel Plate Work by L. J. Sf 
Engineering and Maintenance Department, Eastman Kodak ‘| 
pany. 


Ladies’ Shopping Tour—2:00 p. m 
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THURSDAY 


(Continued) 


Evening 


Annual Fall Dinner Dance of the American Welding Society, 


6:30 p. m., Book-Cadillac Hotel. 


EXPOSITION 
Welding and Cutting Exposition Largest Ever Held 


The Welding and Cutting Exposition held under the auspices of 
the American Welding Society and in cooperation with the National 
Steel and Machine Tool Exposition in Detroit the week of September 


19 will be the largest exhibit of its kind ever held. 


A special 


section of Convention Hall of over 10,000 square feet has been set 


aside for the welding exhibit. 


Consequently all of the exhibits 


will be grouped together and the thousands in attendance will have 
the opportunity to observe the latest and best equipment and 


developments in this line. 


SAMUEL WYLIE MILLER MEDAL 


Through the generosity of Mr. 
S. W. Miller, a past-president of the 
American Welding Society and Con- 
sulting Engineer of the Union Car- 
bide & Carbon Company, there has 
been established by the Society a 
gold medal to be known as the 
“Samuel Wylie Miller Medal.” This 
medal is to be awarded annually dur- 
ing the lifetime of Mr. Miller for mer- 
itorious achievement in certain 
branches of the welding art—the 
award to be made under the condi- 
tions prescribed by a board of trus- 
tees. 

Under the terms of the gift, the 
medal is to be administered by a 
self-perpetuating board of trustees 
consisting of E. H. Ewertz, C. A. 
McCune and F. M. Farmer, chairman. 
The sum of $150.00 is to be paid to 
the American Welding Society on or 
before the first day of January of 
each year for the support of the 
medal. 

Suitable rules and regulations cov- 
ering the award of the medal are now 
being prepared by the Board of 
Trustees and will be published in the 
Year Book of the American Welding 
Society. 


TORONTO STEEL AND POWER 
SHOW 

A Power Show will be held at the 

University of Toronto Arena, To- 

ronto, Ontario, on Aug. 31, Sept. 1 

and 2. A number of welding exhib- 


its will be held at this show. Among 
the papers that will be presented will 
be one by Mr. J. F. Lincoln of the 
Lincoln Electric Company on “The 
Redesign of Present Riveted and Cast 
Structures to the Use of Arc Welding 
and Structural Steel,” a paper by Mr. 
S. W. Miller of the Union Carbide & 
Carbon Research Laboratories on 
“Economies of Oxy-Acetylene Weld 
ing,” and a paper by Mr. H. H. Moss 
of the Linde Air Products Co. on 
“Oxy-Acetylene Welding.” 


OBITUARY 


Mr. P. William Kromer, forty 
seven years old, district sales man- 
ager of the Air Reduction Sales Com- 
pany, Buffalo, died recently. Mr. 
Kromer was a charter member of the 
American Welding Society and active 
in its affairs. He was a member of 
many organizations and clubs and 
was identified with the oxy-acetylense 
industry for nearly twenty years 
Mr. Kromer is survived by his widow 
and one son 
SOCIETY PRESIDENT HONORED 

President F. M. Farmer of the 
Americen Welding Society has re 
cently been awarded the prize of the 
American Institute of Electrical Er 
gineers for the best paper presente 
during the year and the prize for the 
best regional paper. The subject of 
the paper dealt with “Insulated High 
Tension Cable 4 
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DETROIT MEETING 
(Editorial Released by American Society 
for Steel Treating) 


Over 25,000 manufacturing execu- 
tives and scientists of the metal-work- 
ing and metal treating industries from 
every state in the Union, Canada and 
many foreign countries, will assem- 
ble in Detroit the week of Sept. 19 to 
participate in the numerous technical 
sessions to be held and to attend the 
National Steel and Machine Tool Ex- 
position. 

It is seldom that four national tech- 
nical societies interested in the metal 
industry, convene simultaneously in 
the same city, yet the five days of the 
week of Sept. 19 will witness such an 
unparalleled event at Detroit. The 
technical sessions of the American So- 
ciety for Steel Treating will include 
the manufacture, use and treatment of 
iron and steel; while the technical ses- 
sions of the Institute of Metals will 
include the manufacture, use and 
treatment of non-ferrous materials. 

The Production Meeting of the So- 
ciety of Automotive Engineers wiil 
embrace papers covering the latest 
scientific methods of production in all 
departments of manufacture including 
the use of machinery, machine tools, 
inspection and treatment of materials. 
In addition, the American Welding So- 
ciety will have a comprehensive pro- 
gram on the latest developments and 
uses of welding equipment and mate- 
rial and show the great advances made 
in the welding industry. 

More than 300 firms from all of the 
metal-working centers of the United 
States and some foreign countries will 
use 85,000 square feet to demonstrate 
their equipment under actual operat- 
ing conditions and it will be the larg- 
est factory equipment exposition ever 
held in America. The exposition com- 
bined with the national meetings of 
four technical societies, providing fa- 
cilities for securing technical infor- 
mation from both the theoretical and 
practical standpoints, will draw to 
Detroit one of the largest and most 
representative gatherings of the metal 
industry ever assembled. 


LONG-DISTANCE GAS TRANSMIS- 
SION 


In a recent bulletin gotten out by 
the A. D. Little, Inc., the possibility of 
transmission of gas through long-dis 
tance high pressure lines, is featured. 


The following is a quotation from t! 
bulletin: 

“Long-distance transmission in pi) 
lines has long been applied succes 
fully to natural gas, as well as 
petroleum and water. Two gas pi 
lines from West Virginia to Ohio 


a 


300 miles long, of 20-inch reducing ¢ 


16-inch welded steel pipe. The new 


natural gas line, now awaiting con 


pletion of contracts, is to extend fr 


the Texas Panhandle to Kansas Cit) 


Missouri. This line will be 450 mil 


in length, of 20-inch welded steel pip: 


and will transmit the gas at a ma 
imum pressure of 450 pounds 

square inch. Seven gas pumping st 
tions, using gas engines for pow: 
will be located along this line. 17 
daily throughput will be 100. milli 
cubic feet. Experiments have shov 
the leakage losses to be very sm: 
and the whole project to be feasibl 


RESEARCH 


There is quoted below an editor 
appearing in the June, 1927, issue 
Engineering News-Record. This 
torial shows the trend of thought 
executives of some of our larger 
dustries. Fortunately for the we 
ing industry, research has alw: 
played an important part in the 


tivities of the American Weldin; 


Society and in many of the pron 
nent companies connected with we 
ing. 
Re search to the Fore 
Research by industry may 
forward to a great gain through 
organization of the Steel Corpor 


tion’s new research department on t! 


high scientific basis assured for it 
the selection of Dr. John Johnston 
head. The corporation’s announ 
ment of its plans, some months ag 


to enter into research was an agre 


able surprise, and the pleasure is 1 
heightened by the promise that t! 
work will be fundamental and sci 
tific. Such work is indispensable 
the practices of technologic craft 
manship and traditional method 

to be transformed into controlled 

definitely known process. Many p: 
ple have come to believe in rece 
years that the most formidable 

ment of the great steel industry 

not recognize this, but was interes! 
only in production and tonnage, 
doing today on a larger scale what 
did yesterday And well inforn 
voices sounded warning from time 
time that despite all advantages 
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ore, fuel and markets, this was not 
a sound way to assure the future. 
Nevertheless, the industry continued 
to prosper, and to amass steadily 
greater wealth on the old basis. But 
meanwhile every other field of tech- 
nology had turned to research as a 
vital adjunct to business—soap mak- 
ing, textile manufacture and power 
production. Introduction of indus- 
trial research into production has in 
fact been the great evolutionary 
process in the field of the material 
arts during the past two decades. It 
has come to be a truism that com- 
mercial leadership cannot persist un- 
less it has research as an inseparable 
companion. Now that an art which 
is among the oldest and noblest of ali 
joins the ranks of the others, the 
fabric of industrial research will be 
strengthened even more. The growth 
and fruitfulness of industrial re- 
search will gain from the stimulus. 





LINDBERGH PLANE OF CONVEN- 
TIONAL CONSTRUCTION 


Extracts from Clipping from May 26, 1927 
Issue of IRON AGE 


The remarkable mechanical per- 
formance which made Capt. Charles 
A.  Lindbergh’s non-stop trans- 
Atlantic flight possible appears even 
more unusual in the light of the fact 
that the monoplane, “Spirit of St. 
Louis,” was net an especially designed 
plane. Although built with a wing- 
span of 46 ft., from 2 to 4 ft. more 
than the span of the regular produc- 
tion ships of Ryan Air Lines, Inc., 
San Diego, Cal., it followed rather 
closely the normal specifications of 
the company’s commercial planes. 


Fuselage Made of Alloy Steel 


The framework of the fuselage was 
made of chromemolybdenum - steel 
seamless tubing, with joints welded. 
It was covered with regulation air- 
plane fabric. 





WELDED STEEL PURIFIER 


(Communication to the 


; The Semet-Solvay Engineering 
Corporation of New York has begun 
work on a Welded Steel Purifier and 
a Multiple Washer for the Michigan 
Avenue station of the Atlantic City 
Gas Company. The purifier will be 
48 feet wide, 120 feet long and 13 
feet deep. It is understood to be the 
largest one yet built entirely by weld- 


Rditor) 
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ing. It will have three compart- 
ments and ground space has been 


reserved for adding a fourth when 
needed. The apparatus will be capa- 
ble of handling upward of 450,000 
cubic feet of water gas an hour. 

A number of features in design 
make the installation unique. The 
equipment, first of all, is being built 
for high speed operation. A_ test 
pressure of 2% pounds per square 
inch is specified for the purifier. The 
gantry crane, which will operate the 
doors, will carry an oxide elevator 
and screw conveyor and will be able 
to handle 2000 cubic feet of oxide an 
hour. The purifier will be built on 
an elevated structure with dumping 
doors placed on the bottom for empty- 
ing the used oxide. The supporting 
framework, like the remainder of the 
equipment will be of welded steel 
construction. 

A 24-inch welded steel manifold 
5/16 inch thick, will connect the 
present piping with the new unit and 
will supply gas to any of the three 
compartments or all of them in series, 
or will reverse the direction of gas 
flow through the layers of oxide. 

The foundation design calls for a 
structure sufficiently strong to with- 
stand a 100-mile wind. Whether this 
is required because of the danger of 
tornadoes or to resist the blasts of 
convention oratory, so abundant at 
Atlantic City, has not been made 
clear. Steere-built welded equipment 
has already been assailed by the ele- 
ments. A welded steel purifier went 
through the Miami hurricane and a 
washer cooler stood up through a 
tornado in Havana, although sur- 
rounding buildings were leveled. 

The multiple washer, capable of re- 
moving impurities from 10,000,000 
cubic feet of gas a day will be built 
in two complete units, each 9 x 10 
feet, of double deck design and ope- 
rating in parallel. This will enable 
the company to heve equipment of 
the needed capacity with a minimum 
of ground space used. Like the re- 
mainder of the apparatus, there will 
be no rivets in the construction of this 
multiple washer, it being completely 
welded. A. FISCHER. 





Remember the Dates 
Fall Meeting 
American Welding Society 
Detroit, Sept. 19-23. 
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NEW MEMBERS 
For Months of March, April, May and 


June 

BOSTON 

Class C 
John E. Swift, Welder, Worcester 
Gas Light Company, (res.) 801 


Millbury St., Worcester, Mass. 
Osmon A. Tilton, Electrical Engr., 
General Electric Company, (res.) 
15 Winthrop Ave., Marblehead, 
Mass. 
CANADIAN 
Class B 


H. E. Horwood, Salesman, Taylor & 
Arnold Engrg. Co., Ltd., (res.) 37 
Shannon St., Montreal, P. Q. 

D. G. MacInnes, Quebec Editor, Can- 
adian Machinery, MacLean Pub- 
lishing Company, 1070 Bleury St., 
Montreal, P. Q. 

J. G. McCarty, Branch Manager, 
Metal & Thermit Corporation, 15 
Emily Street, Toronto, Ontario. 

R. E. Smythies, Vice-President, Lin- 
coln Electric Co. of Canada, Ltd., 
65 Bellewoods St., Toronto 3, On- 
tario. 

Fred H. Williams, Ass’t Test Engr., 
Canadian National Railways, (res.) 


THE A. W. S. 


51 Rutland 


P. Q. 


Ave., Mount Royal 


Class C 


Harry N. Lead, Chief 
and Aircraft Metal Park Dept., 
Canadian Vickers, 529 St. Cle 
ments, Viauville, Montreal. 

A. D. McCall, Salesman, Drummond 
McCall & Company, Ltd., Montrea 
Canada. 


Electriciar 


Alexander Peden, Chief Draughts 
man, Dominion Bridge Company 
(res.) 161 Strathearn Ave., Mon 
treal West. 

Class D 

E. E. S. Cheffins, Aircraft Welde1 

Canadian Vickers, Ltd., (res.) 144 


Theodore Ave., Maisonneuve, Mon 
treal. 

Harry Dower, Acetylene Welder 
Canadian National Railways, (res.) 
190 Queen St., Stratford, Ont 
Canada. 

Wm. Jones, Welder, Canadian Na 
tional Railways, (res.) 32 Lefebor 
St., Cartieville, Montreal, Que. 

CHICAGO 
Class B 

James W. Haygood, Service 
visor, Linde Air Products Com 
pany, 1945 Peoples Gas Bldg., Ch 
cago, Ill. 


pupel 


CLEVELAND 
Class B 


John A. Bickel, Production Mer 
Concrete Steel Products Company 
Bov 117, Firestone Park Sta., Ak 
ron, Ohio. 

Grover A. Hughes, Electrical Engr 


Truscon Steel Company, Young 
town, Ohio. 

Class C 
M. H. Turner, Branch Manage 
Purox Company, 1255 Marquett 


St., Cleveland, Ohio. 
Class D 


H. F. Wooden, Welder and Assen 
bler, David Lupton Sons Compan) 


3515 Fairmount Blvd., Cleveland 
Heights, Ohio. 
DETROIT 
Class B 
Guy F. Allen, Structural Enginee 
Detroit Edison Company, (res 


220 California Royal Oak, Detroit 
Mich. 

G. H. MeNab, Welding, (res.) 79 Gat 
field Avenue, Detroit, Mich. 

M. L. Miller, Foreman, Detroit Edi 
son Company, (res.) 3769 Cant 
Avenue, Detroit, Mich. 
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Class C 


E. P. Jeffery, General Superinten- 
dent, American Blower Company, 
6004 Russell St., Detroit, Mich. 

Carroll L. Wilson, Engrg. Division, 
Westinghouse Elec. & Mfg. Com- 


pany, 5757 Trumbull Ave., De- 
troit, Mich. 

Class D 
Robt. Drummond, Mechanic and 
Welder, Brunner Mond Canada, 


Ltd., (res.) Amherstburg P. O. 
Arthur Thomas, Acetylene Welder, 

Detroit Street Railways, (res.) 

4218 Fifteenth St., Detroit, Mich. 


Los ANGELES 


Class B 
H. P. Etter, Los Angeles Manager, 
Air Reduction Sales Company, 


Box U, Huntington Park, Los An- 
geles, Cal. 


Class C 


T. R. Ashman, Electric Welder, 
Standard Oil Company, (res.) 1474 
Walnut Ave., Long Beach, Cal. 

F. E. Van Cleave, Salesman, Robert 
M. Hartwell, Inc., 353 East Second 
St., Los Angeles, Cal. 

John E. Wilkes, Electric Welder, 
O. S. L. R. R., (res.) 548 W. Car- 
son St., Pocatello, Idaho. 


NEw YORK 
Class A 


H. J. Kerr, Engineer, Babcock & Wil- 
cox Company, 85 Liberty St., New 
York City. 


Class C 


C. W. Davis, R. D. Thomas & Com- 
125 Church St., New York 


T. E. DePew, Eastern Manager, The 
Welding Engineer, 222 American 
Cirele Bldg., New York City. 

J. M. Keir, Chemical Engineer, Union 
Carbide & Carbon Research Labs., 
Thompson Ave. and Manley St., 
Long Island City. 

Francis E. Kelley, Designer, Safety 
Car Company, (res.) 53 Gorham 
Ave., New Haven, Conn. 


Class D 


Wm. Kraig, Welder, K. & L. Welding 
Works, (res.) 240 Wilson Ave., 
Brooklyn, N. Y. 

B. L. Whaley, Proprietor, Oxy-Elec- 
eee 184 Adams St., Brooklyn, 


aX. 
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NORTHERN NEW YORK 
Class C 

LeRoy Beers, Equipment Engineer, 
General Electric Company, Sche- 
nectady, N. Y. 

Robt. T. Gillette, Works Manager’s 
Staff, General Electric Company, 
Bldg. 44, Room 207, Schenectady, 
N.Y 


T. R. Lawson, Head of Dept. Civil 
Engrg., Rensselaer Polytech Insti- 
tute, (res.) Troy, N. Y. 

Class D 


R. C. Willey, Electric Welder, Gen- 
eral Electric Company, (res.) 927 
Stanley St., Schenectady, N. Y. 


WESTERN NEW YORK 
Class B 


R. L. Kimber, Manager Indus. Dept., 
Westinghouse Elec. & Mfg. Com- 
pany, 814 Ellicott Square, Buffalo, 


N. Y. 
Class C 
E. R. Lasher, Electric Welder, 
Struthers-Wells Co., (res.) 116 
Elm St., Warren, Pa. 
PHILADELPHIA 
Class B 
J. E. Hires, Consulting Engineer, 


(res.) 107 Linwood Avenue, Ard- 
more, Pa. 
Class C 


V. S. Grundy, President, Ornamental 
Iron Works, Inc., Trenton, N. J. 
George L. Leiby, Welding Supervisor, 
Spicer Manufacturing Company, 
(mailing address, P. O. Box 313), 

Pottstown, Pa. 

John C. Reed, Supt. Electric Dept., 
Bethlehem Steel Company, (res.) 
410 Pine St., Steelton, Pa. 

Ezra A. Smith, Welder, Giant Port- 
land Cement Company,  (res.) 
710% North Twelfth St., Allen- 
town, Pa. 

Class D 


G. F. Buzzard, Electric 
Heine Boiler Company, 
ville, Pa., Route No. 3. 

H. E. Hersh, Gas and Electric 
Welder, Bethlehem Fdy. & Machine 
Company, (res.) 147 No. 7th St., 
Allentown, Pa. 

E. Puchaty, Electric and Acetylene 
Welder, Bethlehem Steel Company, 
(res.) 120 So. Fifth Ave., Coates- 
ville, Pa. 

Edward Renner, Welder, Giant Port- 
land Cement Company, Box 114, 
Egypt, Pa. 


Welder, 
Phoenix- 
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R. A. Zentner, Welder (electric), 
Bethlehem Fdy. & Machine Com- 
pany, Route No. 2, Allentown, Pa. 


PITTSBURGH 
Class B 

R. C. Crouch, Mechanical Engineer, 
Riter-Conley Mfg. Company, Oli- 
ver Building, Pittsburgh, Pa. 

E. L. Quinn, Jr., Supervisor of Weld- 
ing, Jones & Laughlin Steel Cor- 
poration, Pittsburgh, Pa. 

A. R. Ellis, General Manager, Pitts- 
burgh Testing Laboratory, P. O. 
Box 1115, Pittsburgh, Pa. 

L. D. Reilly, Manager, Ambridge 
Plant, American Bridge Company, 
Ambridge, Pa. 

Marshall Williams, Ass’t General Op- 
erating Manager, American Bridge 
Company, Frick Bldg., Pittsburgh, 
Pa. 

Class D 

O. M. Kyser, Electric Welder, Arm- 
strong Cork Company, (res.) 2607 
8th Ave., Beaver Falls, Pa. 


SECTION ACTIVITIES 


Western New York 


The Western New York Section 
reports an interesting visit by Mr. 


James Hollis, a member of the Sec- 
tion, to Palmir, Republic of Colombia, 
where he is now engaged on a large 
welding job. Mr. Hollis states that 
the climate is excellent, although it 
gets hot in the middle of the day, 
but not much hotter than Buffalo 
during the summer. The soil is very 
rich and the republic raises sugar- 
cane, coffee, rice, cotton and tobacco. 
Wonderful opportunities are  pre- 
sented to ambitious men with small 
capital. 
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SOCIETY 
Class B 


J. L. Christie, Metallurgist, Bridg 
port Brass Company, Bridgepor 
Corin. 

Class C 

Patrick Fay, Managing Direct: 

South of Ireland Elec. Arc Weld 


ing Co., Ltd., (res.) 7 St. Barnab 
Gardens, West Road, Dublin, Ir 
land. 

L. M. Hamlet, St. Joseph Structu 
Steel Company, 8th and Atchis 
Street, St. Joseph, Mo. 

Peter K. Peeff, Mechanical Engine: 
Ragas, Moscow. 

Class D 

R. D. Collins, Welder, Freeport Su 

phur Co., P. O. Box 246, Freep 





Tex. 
Hollis Nichols, Welder, Freeport S 
phur Company, Freeport, Tex. 
Walter Sobol, Welder, Box 25, 
shall, Mo., Nicholas-Beazley 
plane Company. 


Ma 
4 


Mr. Hollis is working on a st 
pipe line for conduction water a 
six miles long. The pipe is ma 
from sheet steel sent from the Unit« 
States in 5-foot lengths, whicl 
then formed into pipe of 12-inch 
14-inch diameter. Six sections of 
feet each are then are welded in 
shop and carried to the field, wh 
they are welded together. He 
also engaged on building weld 
tanks for a large sugar mill. T! 
tanks are 18 ft. x 8 ft. x 6 ft. w 
two partitions on the inside. 





EMPLOYMENT SERVICE BULLETIN 
POSITIONS VACANT 

V-39. A practical welding engineer—a man familiar with the elect 
and acetylene fields and capable of demonstrating the use of wire for ws 
ing purposes. The man desired must have a knowledge of sales work and 
capable of closing sales in the field; handle sales correspondence regard 
welding applications and assist other salesmen in general welding sales pr 
lems. 

V.40. Wanted, a man who knows from personal experience and pract 
all there is to ‘know about oxy-acetylene welding and cutting and its ap] 
cation to industry. Would prefer the same man have a thorough und 
standing of electric welding as well. He should have the ability to tea 
should have an effective personality, sufficient tact and diplomacy so 
he can properly represent the company to the customers, and serve both th: 
and us to the best advantage. 

V-41.-Salesman wanted. Must have following qualifications: Be 
“take off” structural steel and light iron work for estimating purposes; 
familiar with the application of electric welding to fabrication of a 
classes of work: be able to “sell” this method of fabrication to others; 
sufficiently “sold” himself to the value of this method of fabrication t 
willing to tackle a new and undeveloped territory in New England o1 
straight commission basis. 


able 























Research Activities of the Air Reduction 
Sales Company * 


JOHN J. CROWE*+ 


The oxy-acetylene industry while young as compared with many 
of the other industries with which it must compete has made won- 
derful strides in the short time of its existence. Following Le 
Chatelier’s discovery of the principle of the oxy-acetylene flame 
in 1895, the first welding torch was developed by Fouche and 
Picard (1901) and this development was followed closely by the 
cutting torch. The first torches were more or less crude in con- 
struction and performance as judged by present standards. They 
required high acetylene pressures as well as high oxygen pressures 
and the resulting gas ratio which is a measure of the flame char- 
acteristics was high. 

The Air Reduction Sales Company, recognizing the fact that the 
healthy growth in any industry is only obtained through the ad- 
vancement of the art, maintain research laboratories at Jersey 
City and Elizabethport. The research activities of this company 
are not, of course, limited to the work done in the laboratories but 
include to a large extent work done in the field under the direction 
of the Engineering Research Department. 

The Engineering Research Department makes direct contact 
with the users of the process and through the Applied Engineer- 
ing Department instruct the user in the power application of the 
process to affect the greatest economies. Under the direction of 
this department there has been constructed and put in successful 
operation a number of automatic welding and cutting machines. 
The Engineering Research Department is organized with the pri- 
mary object of aiding the customer. 

The present discussion will be largely limited to the work of the 
laboratories. 

The Research Engineers in the Apparatus Research and Devel- 
opment Department at Jersey City have at their disposal besides 
the usual metallurgical and chemical equipment, physical testing 
machines, gas measuring instruments, etc., a completely equipped 
machine shop independent of the manufacturing department. The 
work of this department may be classified as follows: 


1. Work for Customers 


This work is usually of a more or less confidential nature, but 
in general consists in solving special problems dealing with the 
application of the oxy-acetylene process not only to welding and 
cutting but for many other purvoses. It may consist of designing 


*Presented before annual meeting of the A. W. S., April, 1927. 


tEngineer In Charge of Apparatus Research & Development Department. Air Re- 
duction Sales Company. 
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and constructing special apparatus to meet a particular need or, 
as is more often the case, demonstrating how apparatus already 
available may be used to accomplish the results desired, but in som 
cases apparently simple problems submitted to the laboratory lead 
into extensive metallurgical and chemical investigations. 


Il. Development of Apparatus 


This may be sub-divided into two headings: 
(a) Development of Apparatus for resale. 
(b) Development of Apparatus used in the manufacture and 
handling of the gases used by the industry. 


MWER ACE OF CPF OF OXYGEN OF #AM/OME PUPILS 
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Fig. 1 Relation of oxyger onsumption to purity 


Most of the work under (a) is done by the Apparatus Researc! 
& Development Department cooperating with the other interested 
departments of the company, and while part of (b) is done b 
this same department, the larger part is done by our Elizabethpor' 
Laboratories and some of it in cooperation with other manufactur 
ers and users acting through the medium of the various technica 
societies. A good example of this latter work being the stand 
ardization of hose connections done through the medium of th: 
International Acetylene Association. 
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III. Study of the Gases Used by the Oxy-Acetylene Industry 


The laboratory is constantly studying the gases used for cutting 
and welding and the methods of using these gases with the view 
of obtaining the highest efficiency in their application. 


FIAE (NM FER CEN? FEOCOW/APEE TO 
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LSE/NWG OXYGEN OF GIS Fe PUTPITY AS 
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Fig. 2 Relation of oxygen purity to time of steel cutting 


IV. Fluxes 


This includes the study and development of fluxes used in the 
welding aluminum, bronze, cast iron and special steels, etc. 


V. Inspection 


The inspection is closely aligned with the preparation of speci- 
fications and covers not only the materials used in the manufac- 
ture of apparatus and equipment, but includes welding rod, hose, 
goggles, etc. 

Torches have always received considerable attention by the 
laboratory, and in the latest development exceptionally high gas 
flows have been obtained at low acetylene pressures with a material 
reduction in the gas ratio. In the new torches the gas ratio, that 
is the ratio of the volume of acetylene to the volume of oxygen 
used by the torch has been reduced to a ratio of 1.00 to 1.01, the 
theoretical ratio on the assumption that both gases are 100 per 
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cent pure, being 1.00 to 1.00. With the low gas ratio the flan 
obtained has ideal characteristics for most classes of work, b 
there are exceptions and we have found that for some operatio: 
a somewhat higher gas ratio than 1.00 to 1.01 may be desirable. 

Numerous special tips and torches have been designed and mar 
factured to fulfill special requirements, but a description of th 
would hardly be of general interest. 

Every time a new steel or alloy appears on the market the qu 
tion of its weldability immediately comes up for discussion. | 
has been found that most of these special alloys, a large percentas 
of which contain chromium, can be successfully welded, but th 
there are usually certain modifications necessary in the usu: 
welding methods as applied to the welding of steel if the most s: 
isfactory results are to be obtained. Sometimes it is a mere mat 
ter of allowing for the proper contraction, which is usually diff: 
ent from steel; at other times, a change in the flame characteristi: 
or the addition of a flux will aid in the welding. There is no cu 
all and each case must be considered separately. 

During the past year Mr. Walker of the laboratory staff h: 
delivered two papers before sections of the American Welding S 
ciety, one on “The Welding of Tool Steel” and another “The C 
ting of Cast Iron by the Oxy-Acetylene Process.” Research wo! 
on fluxes is closely aligned with these problems and has receiv: 
a corresponding amount of attention. 

The laboratory has designed and studied a number of differe: 
tips for making use of fuel gases other than acetylene in an effort 
to improve the performance of these gases. It is our opini 
based on much work that while fuel gases other than acetyle: 
may have a limited field in which satisfaction may be obtaine: 
the best and most efficient fuel gas is acetylene. The most impor 
tant work done by the laboratory in the study of gases has be 
the subject of “Oxygen Purity vs. Cutting Efficiency.” As 
showed by data in a paper presented before the Society some tin 
ago, an increase in oxygen purity from 99.00 per cent to 99.50 p 
cent decreases the time required to make a given cut by over 
per cent, and at the same time reduces the time required to ma 
the cut by a corresponding amount or expressed on the basis 
equal time the oxygen consumption is reduced by something ov 
20 per cent. 

A study of the effect of preheating oxygen has also receiv: 
some attention, and while this work has not been completed, t! 
results obtained would appear to justify the statement that “wit 
in commercial limits no advantages in efficiency as measured |! 
oxygen consumption are obtained by preheating the oxygen.” 

Most of our development work on welding rod has been alo: 
the line of improving the welding characteristics of the old co 
positions rather than the development of new compositions, 
though a number of new compositions have been studied. As t! 
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result of these studies not near so much importance is now at- 
tached to the chemical composition as was formerly the case. Un- 
fortunately the usual chemical analysis is of very little use in fore- 
casting the welding properties of welding rod. This is due to the 
fact that the occluded gases, slag, etc., which have an important 
bearing on the welding characteristics of a material are not in- 
cluded in a routine analysis and are very difficult to determine 
quantitatively even by research methods. Our present method of 
inspection includes a chemical analysis of the heat from which the 
rod is to be made, a check analysis on representative billets and a 
flame test for flowing qualities on each coil of rod as it goes 
through the mill, and this is supplemented by actually welding 
tests. Using representative samples from each delivery, coupons 
are welded and after machining to size are tested to determine the 
tensile strength, and all rods not meeting the specification require- 
ments are rejected. 

One of the new fields in which oxygen is playing an important 
part is blasting. As a result of a very extensive investigation in 
the laboratory and field tests on a practical scale extending over 
a period of years liquid oxygen (L.O.X.) is now being used in 
preference to dynamite for certain classes of blasting with a very 
appreciable saving in costs. 


Electrically Welded Steel Penstocks 
T. UJUYEt 


Following this progress of the world, the use of electric welding 
has become quite general in all kinds of enterprises, such as ship- 
building, boiler making, pipe making, civil engineering, improve- 
ment of architecture and industrial structures and general sources 
of power supply, such as lakes, rivers, ponds, swamps and springs 
are now utilized to such an extent that we have never experienced 
before. 

The utilization of electric welding as a substitute for riveting is 
one of the most important developments. 

From this point of view it is desirable for the development and 
progress of our industry that we have ample experience and dem- 
onstrations of the application of ¢lectric welding. 

Our company in Japan has made every endeavor to solve this 
problem. An expert engineer and an experienced workman were 
dispatched to Sweden some years ago for the purpose of making 
investigation of electric welding there. 

A remarkable feature of recent development in mild steel weld- 


tKobe Works, Mitsubishi Zosen Kaisha, Ltd., Kobe, Japan. 
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At first the application was limited to steam, oil, gas or water 
‘arrying penstocks on small scales and gradually the range be- 
came enlarged. 
Riveted joint weakens the pipe at the hole, and flanges or caulked 
joints are loosened by constant strains or vibration, so that it is 
not unusual to cause a loss of 10 to 20 per cent of water by leak- 
age from lines having such joints. 


ng is the success attained in welding steel or wrought iron pipes. 
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% Pig. 7 General view of Penstock d power stations 
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Pipe 
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No. 1-6 
No. 7 
No. s 
No. 9 
No. 10-15 
No. 16-22 
No. 23 
No. 24-30 
No. 3 


No. 32 
No. 33 
No. 34-37 
No. 38-43 
No. 44 
No. 45 
No. 46 
No. 47-50 
No. 51A 
No. 51B 
No. 52 
No. 53 
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Welded penstock does not require frequent inspection, and so the 
need for line walkers is largely eliminated. 

The advantage of pipe welding has led to welding of high pres- 
sure water lines and our efforts in this connection have been re- 
warded with a considerable amount of success. 

In order to gain practical experience in the application of electric 
arc welding on a large scale, the construction of 1146-ft. penstock 
was prepared by our works for the Azumi Electric Company to be 
used at their Nakafusa No. 4 power station in Nagano prefecture. 
The construction was to be undertaken by means of electric arc 
welding instead of riveting and when the work was completed it 
passed the severe survey of the clients as well as the survey of 
Japanese Communication Department. 

The whole line was to consist of two pipes 625 ft. in length by 42 
in. in diameter and 521 ft. in length by 39 in. in diameter. The 
pipes were made in sections 20 ft., thicknesses being 14 in., 9/16 
in., 5g in., 11/16 in., 34 in., 13/16 in. and 7% in., and these pipes were 
subjected to a 368, 425, 483, 537, 597, 650 and 670-lb. hydrostatic 
pressure test for respective thickness, with the satisfactory result 
that no welded joints failed. 

The chief reasons for using electric welding can be enumerated 
as follows: first, electrically welded pipes are cheaper than riveted; 
secondly, the use of welded joints greatly reduce the weight and 
also reduce the expense of punching and caulking; thirdly, welded 
joints enabled the reduction of the diameter of entire line about 
1l4 in., because the internal friction caused by rivet heads was 
eliminated; fourth, riveted construction requires continual inspec- 
tion and repairing for the caulking, whereas such attention and 
subsequent expenses can be dispensed with in case of welding; fifth, 
the appearance of the welded line is much better and lagging can 
be applied in a more economical way. 

The experiences gained from the above penstock are as follows: 
first, too much heat causes the metal to run very liquid and fly 
about, increasing the trouble of oxidation or burning; second, too 
little heat does not permit proper fusion because the mass is not at 
the point of welding heat; third, tight joints may be obtained 
without punching a single hole for holding bolts; fourth, after 
installing the penstock at the designated place and also after turn- 
ing on water into the pipes no trouble or hindrance occurred; fifth, 
the result of flow of water was more satisfactory than ever ex- 
perienced with riveted pipes. 
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A Study of Electrode Heating 
By J. B. GREEN, M. E.* 


As the art of metallic arc welding develops, it is quite natura 
that higher and higher current densities become common prac 
tice. In going to the higher densities made necessary by comp: 
tition on welded products, the limit of current carrying capacit 
of the electrode will soon be reached and, in fact, has been reached 
in many applications. This calls for a study of the factors affect 
ing electrode heating so that the electrode manufacturer and use: 
may have a correct idea of the causes back of this heating and | 
able to judge intelligently when the real limit of current has bee: 
reached. Without a knowledge of these causes, a. user might 
jump to the conclusion that he had reached the real limit while, a 
a matter of fact, it is only an apparent limit. He would thus d: 
prive himself of the advantage either of an otherwise suitable ele: 
trode or high current or both. 

The actual temperature attained by an electrode in use is d 
pendent on the ratio of heat input to heat output together wit 
the melting rate of the electrode. The input heat may be consid 
ered as coming from three sources, the electrode holder, the ele 
trode and the arc. Among these the electrode holder today seen 
chargeable with most of the electrode heating. This is due t: 
faulty contact either because of poor design in the first place « 
improper care in loading or keeping the holder clean. This situ: 
tion is aggravated by the increasing popularity of surfaced ele: 
trodes. Surfaced electrodes being coated over their entire lengt! 
naturally make a metal to metal contact at the holder more dif! 
cult. The introduction of surfaced electrodes calls for modificati: 
or a new type of care in connection with such auxiliary apparat 
as holders. Most trouble encountered on account of electrode heat 
ing today is traceable to the holder. 

The heat coming from the voltage drop due to poor contact 
the holder is almost wholly lost energy and, if excessive, also r: 
sults in electrode loss, all of which is entirely preventable by t! 
user. The heat coming from the voltage drop through the ele: 
trode is only partially lost and not preventable by the user exce) 
as he exercises judgment in selecting electrodes designed by t! 
maker to give minimum losses. It is interesting to study, hov 
ever, what affects the voltage drop through the electrode. The 
are three factors in this case. The diameter of the electrode, it 
chemical composition and its structure. The heating varies 
versely as the square of the diameter. In Fig. 1 are shown a se! 
of curves based on actual experiment which show this. The con 
position and structure of the electrodes were held constant, t! 
diameter only being varied. It will be noted on these temperatur: 
current curves that the small diameter electrode requires but 


*Research Department Ch . Siex & Wir 
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slight inerease in current to cause a marked increase in tempera- 
ture while the reverse is true of the large diameter ones. In Fig. 
2 are shown similar curves, only here the diameter and structure 
were held constant while the composition, as represented largely by 
carbon content, was varied. It has been a known fact for years 
that composition affects the resistance of electrodes. This is 
again shown in Fig. 3, in which the curves for a number of alloys 
are given. Tests were also run on electrodes of the same type, but 
of different manufacture. Two common mild steel types were 
selected and two manufacturers of each type. The data is plotted 
in Fig. 4. There is a difference between types, but little differ- 
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ence as between manufacturers. Next, the composition and di- 
ameter were held constant while the structure was varied. An 
extremely high carbon electrode was selected for this test with a 
pearlitic carbide structure. The carbon in this electrode, after 
being tested, was spheroidized, thus converting it to the globular 
form, after which it was again tested. The curves in Fig. 5 plot- 
ted from this data indicate that the globular form of carbide re- 
sults in an electrode which will carry a substantially higher cur- 
rent density. The heat from the arc itself is really all useful, so 
there is little incentive to study this from the standpoint of elec- 
trode heating. So much for the heat input. 

Passing now to the heat output. This varies directly with the 
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diameter and is also affected by both the composition and structur 


' 

| a 
of the surface as well as by the temperature gradient or differenc: | a 
in temperature between the electrode and the surrounding air. 
Heat must be viewed from the standpoint of both quantity and | = 


intensity, the quantity being measured in B.t.u., calories, or watts, 
and the intensity by degrees of temperature. If the heat input 
and output exactly balance there will be no change in temperature 
The situation is analogous to a tank into which a stream of wate) 
flows at the top and out through a pipe at the bottom. If mor 
water flows in than out, the level in the tank rises, increasing th: 
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pressure at the outlet which, in turn, increases the quantity o! 
water leaving the tank. Finally the height of water in the tank 
becomes such that the pressure head will force out just the sam. 
quantity of water as flows in. The system will then be in equi- 
librium. The height of water in the tank is spoken of as the pres 
sure head and is analogous to the temperature. The effective pres 
sure head is really the difference in pressure between that of th. 
atmosphere tending to keep the water in the tank and the weight 
of water tending to force it out. This difference is analogous t 
the temperature gradient. Neither atmospheric temperatures no! 
pressures vary greatly under ordinary conditions, and so this idea 
of a gradient can in most cases be left out of consideration. It takes ' 
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an appreciable time for the water in the tank to reach an equi- 
librium level and so does it for the electrode to reach an equilibrium 
temperature. The capacity of the tank to hold water will affect 
this time and so will the specific heat or capacity to hold heat of 
the electrode affect the time to reach equilibrium temperature. All 
of the curves with this article are plotted for equilibrium tempera- 
tures without regard to the time required to reach them. In actual 
practice higher currents can be used than those shown on the 
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curves because the electrode often is used up in less time than that 
required to reach the equilibrium temperature. 

In studying the effect of surface on electrode heating a highly 
polished rod was used as a control for comparison. In Fig. 6 are 
shown the curves for such an electrode, together with the ones for 
a surfaced electrode and a bare one. It might be mentioned here 
that a full flux coated electrode gave a curve so nearly identical 
with the surfaced one that it would be confusing to plot it on the 
same sheet. It will be noted that much less current is required 
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polished or surfaced ones. This is quite the 


to heat the bare electrode to a given temperature than either th 
opposite to what mos! 
engineers might expect, as the bare electrodes are rougher tha: 
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the polished and have less heat insulating material than the su) 


All of the curves shown so far have been carried only to 120! 
deg. Fahr. because this is above the temperature at which ele 
trodes should be run. Most of the experiments on which thi 
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article is based included runs up to nearly the melting point of 
4 steel and one such complete curve is shown in Fig. 7. A surfaced 
‘ electrode is selected for this curve because it shows more critical 
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points, including those due to both the surface and the electrode 
7 metal. It must be remembered that metals are first class conduc- 
“4 tors and consequently their electrical resistance increases as the 
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temperature is raised. Then, too, iron assumes different forn 
at different temperatures, metallurgists calling these forms by 
Greek letters, y, 6, y. They are analogous to the three forms « 
carbon, viz., charcoal, graphite and diamond. Each one of th a 
forms of iron has a different electrical resistance; so, as the tem 
perature is elevated and the iron is thus automatically changed 
from one form to another, the slope of the heating curve can bi 
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expected to change. As the temperature goes up, the characte) 
of the surfacing also changes. Combined or absorbed water may 
be driven out. If such materials as calcium carbonate are pres 
ent, this is reduced to the oxide at about 1000 deg. Fahr., and man) 
other complex changes occur, many of which are not reversible, as 
the electrode is again cooled down. Thus, an overheated electrod« 
end which has been laid aside to cool, if again used, will not neces 
sarily work the same as one which has not been so overheated. 

There is one more very important factor to be considered i! 
connection with electrode heating and this is the melting rate of 
the electrode. It has already been brought out that an appreciabl 
time is required at any given current for an electrode to reac! : 
equilibrium or in other words maximum temperature. If the ele | 

trode melts so fast that it is entirely consumed in less time than is 

required to reach the maximum temperature, it is easy to appre- 
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ciate that in practice a higher current may be safely used than is 
indicated by the curves with this article. About 600 deg. to 800 
deg. Fahr. is as hot as electrodes should be run if damage to the 
electrode and holder are to be always avoided. At these tempera- 
tures the electrode will just show dull red to the naked eye in a 
darkened room. This fact makes possible a very simple practical 
test which any shop supervisor can readily conduct to determine 
for himself the maximum current carrying capacity of any size 
and type electrode. Very carefully polish both ends of the elec- 
trode so that perfect electrical contact is assured and short circuit 
it, using a relatively low current. Now increase the current very 
slowly, taking a reading of the current at which the electrode just 
begins to show color in a darkened room. This will be the maxi- 
mum equilibrium current the electrode will carry. Now increase 
the current about 10 amperes and run a bead with a similar elec- 
trode, always taking care that perfect contact is made at the holder. 
Stop the run while a few inches of the electrode are still uncon- 
sumed. Repeat this, increasing the current each time by about 
10 amperes until the stub end, when viewed with the naked eye, 
just shows color in a darkened room. The current used for the 
final run where the first color is observed will represent the maxi- 
mum amperes which the electrode will carry in practical use. 
The supervisor who has a record of this current will, when his 
welders complain of the electrode’s heat, be able to definitely say 
whether or not it is the welder’s fault and be just that better able 
to manage his shop. 


Welding Pure Aluminum Sheet 
T. C. FETHERSTON+ 


With the popularity of non-ferrous metals for a multitude of 
modern industrial uses comes the problem of fabricating these 
with a satisfactorily tight and strong joint. Commercially pure 
aluminum is one of the most important metals in this group, and 
so demands consideration from everyone who uses it either for spe- 
cial purposes or in routine production of modern plant equipment. 

Oxy-acetylene welding is employed to give permanent tightness 
at the seams in equipment made of aluminum. It is not easy to 
fabricate aluminum sheet by riveting because aluminum rivets 
stretch easily, and because the sheet itself should not be weakened 
with rivet holes. These difficulties are in addition to the usual! 
disadvantages of riveted joints, especially in equipment for proc- 
esses where extraordinary demands are made upon the seams with 
regard to the qualities of tightness and corrosion resistance, 

It might be well to note at this point the fact that some of the 
things outlined in this article which correctly apply to commer- 
cially pure aluminum (99 per cent + aluminum) do not apply to 
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aluminum alloys which, as far as the process of welding is c 
cerned at least, demand separate consideration. 

Approximate strength of the original material is frequently «: 
manded in fabricated sheet aluminum. An outstanding exam; 
of articles subjected to such service are the variety of tanks used 








Fig. 1 (above)—The blowpipe head should be 
at an angle of 30 deg. to the sheet surface 


Fig. 2 (below)—Notice position of the blow 
pipe 


in aircraft. These must of necessity be light, must conform 

space limitations, must be absolutely tight under adverse cond 

tions, and must be strong. That acetylene-welding fulfills all thes 
requirements is strikingly illustrated by the fact that practical 

every aluminum airplane tank manufactured in America is bul 

with oxy-acetylene welded seams. 

The welding of sheet aluminum is not difficult, but it requir« ‘ 
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some knowledge and experience on the part of the operator to pro- 
duce uniformly good welds day in and day out under varying con- 
ditions. An operator, even though experienced on steel and cast 
iron, who is attempting to weld aluminum sheet for the first time, 
should certainly obtain some of this material and make practice 
welds which he can test to destruction. Thoroughly satisfactory 
results on sample pieces should be obtained before undertaking im- 
portant work. 

Welding practices and the general methods of preparing mate- 
rial for welding vary little for aluminum sheet and light plate up to 
about 3% in. thick; except for the usual provisions for handling very 
light gage material. 

Of utmost importance in this work is selection of the proper ma- 
terial for welding. In general, sheet aluminum differs from the 
cast metal in composition, the latter being alloys containing im- 
portant percentages of other metals, while the rolled material is 
pure aluminum, 99 per cent pure or better. This difference de- 
mands a different welding technique; and welding rods prepared 
for welding cast aluminum are not suitable for pure aluminum 
sheet. 

In addition to this, aluminum sheet and plate is made in a number 
of grades and tempers; these varying considerably in physica! 
properties and weldability. As an example, 16-gage sheet of one 
grade varies in tensile strength from 18,000 lb. per square inch to 
37,400 lb. over the temper range from “0” to “Hard.” On the 
other hand, ductility of the same material (which varies inverse- 
ivy with the tensile strength) ranges from 26 per cent elongation 
to 4 per cent. Brinell hardness shows a variation from 32 to 66. 
lt is therefore suggested that those contemplating production work 
in aluminum obtain the recommendation of the manufacturer of 
the sheet before ordering the material. These people will be glad 
to advise on the proper grade, temper and thickness of sheet or 
plate if given some details about the design of the product. 

Where castings for outlet connection, manhole flanges and other 
purposes are to be welded to sheet or plate, pure aluminum cast- 
ings should be purchased. These will be nearer the composition of 
the sheet, and can be welded into place with drawn aluminum 
welding rod and sheet aluminum fiux. 

Aluminum differs from most metals in that it does not change 
color through its entire heat range. That is, it does not become 
red hot, but maintains its characteristic silvery white color even 
in the fluid state. The metal oxidizes very rapidly, and the result- 
ing oxide has a melting point much higher than the melting point 
of aluminum metal. The oxide is also lighter than the metal itself, 
and consequently forms on the outside of the weld in a heavy thick 
skin. This oxide coating is removed from aluminum sheet by 
means of a proper flux when it becomes so heavy as to interfere 
with welding. 
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Aluminum, like copper, has a very high rate of thermal! con- 
ductivity, and consequently the heat of welding is rapidly absorb 

by the metal near the weld. This makes it desirable to support 
carefully all parts adjacent to the weld that are likely to becom 
rapidly heated, and to complete the weld as quickly as is consistent 
with good workmanship, using a flame of minimum size. 

Proper flux and welding rods are of the utmost importance. A 
flux is necessary to control the oxidation of the metal described i) 
the foregoing paragraph so a sound weld can be made. It is cd 
sirable to use the best quality rods that are obtainable because rods 
formulated exclusively for welding are planned and made with 





a a 
=o 
agfen 
a | 
_ 
aw | 
ay 7 
aie 
a a 7 
am y. 
auke onf 
ates y ; 
y - se j f } 
- a ss y z 
Fig. 3 Light plate prepared for Fig. 4 One edge notched, the 
welding by notching other bevelled at 45 deg 


Fig. 5 Light sheet flanged the 


kness of sheet 


full knowledge of welding requirements and are designed to gi 
correct composition of metal in the weld. A few cents extra paid 
for good aluminum welding rods are well invested in insuranc: 
against unsatisfactory results. 

Where emergency work must be done before welding rods 

be delivered it may be possible to do an acceptable job with stri) 
cut from the sheet to be welded. The practice of using such mat 
rial, however, is to be discouraged. It is undesirable under a! 
conditions to use ordinary aluminum wire as welding rod becau 
of the variation in composition to be found in material of t! 
class. % 
Good flux is also important, probably more so in aluminu 
welding than in work on any other metal. 
Most aluminum fluxes are sold as a thick paste or powder. Th« +f 
are then mixed with water to a free-flowing consistency and a 
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plied with a brush to the welding rod. Where no welding rod is 
being used, flux is ordinarily brushed on the edges of the sheet. 

There are other methods for introducing required quantities of 
flux into the weld. In some shops a flux container is made by weld- 
ing a piece of 3-in. pipe to a base plate, the pipe being about the 
same length as the welding rods. This container is kept filled up 
to within an inch of the top with a flux and water solution, and the 
supply of welding rods is kept in this. Sufficient flux will cling to 
the rods when withdrawn for use. 

Light aluminum sheet (about 16 gauge and lighter) is usually 
flanged in preparation for welding. The flange should be about 
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Fig. 6 Blower housing made of light aluminum plate 
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the same height as the thickness of the sheet or just a little higher. 
The joint is made by holding the two upstanding edges together 
and melting these down. For such work as this no welding rod is 
required. 

Heavier sheet and light plate can be welded with a plain butt 
weld. Beveling is unnecessary for light plate. Welding rod can 
be used if it is desirable to reinforce the weld. In some instances 
it can be dispensed with entirely. Thicker sections can be beveled 
as is usual with steel plate. 

A design of joint which has many advantages is sketched in 
Figs. 3 and 4. The essential feature is notching the edges at in- 
tervals. In sheet 1% in. thick and heavier, the edges are cut through 
the entire thickness. These notches are about as deep as the 
thickness of the material, and are made as close as 14 in. apart in 
'g-in. material. The edges are butted close together. 
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With the sheet or plate so notched, it is easier to obtain fu! 
penetration. The flux works down for the full thickness of th 
material, and considerable welding rod is saved. There is les 
chance of “burning through” and the notches act also as little ey 
pansion joints, preventing undue local distortion. 

In \4-in. and *%-in. material, one of the abutting edges can b 
notched this way, while the other is beveled 45 deg. as shown i! 
Fig. 4. This design has the advantages of the one just described ; 
at the same time it is practicable for heavier material. 

In all of this work the assembly of parts before welding should 
be gone about as in welding steel sheet of the same thicknes 





Fig. 7 Spun disc welded to cast pure aluminum outlet flange 


Long seams will require spacing at the far end, or they may «: 
mand tack welding or the use of jigs to hold the edges in prop: 

relative positions. For welding very light metal prepared b 
flanging, spring clips are often used. H-clamps of one kind 0: 
another are usually a great aid to the operator on material whi 

is to be butt-welded with or without beveling. 

Use of heavy bars or rails along the edges of the sheet to hel; 
reduce the heat effect is recommended for some classes of work 
Where work is done in production, careful study of the matter « 
design and construction of jigs and fixtures will well repay th 
effort and expense involved. 

While it is probably desirable to prevent undue distortion 
welding aluminum, this is really not a serious matter. A good we! 
in aluminum sheet will be as ductile as the sheet itself, so if th 
finished object is slightly distorted it can readily be reshaped ! 
hammering after welding is completed. 

When material of good welding quality has been provided, an 
the operator is suppliec with welding rods and flux of proper qua 
ity and composition, and when the joint has been properly dé 
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signed and set up for welding, the technique of actual blowpipe 
manipulation becomes the matter upon which the success of the 
weld depends. 

For welding sheet aluminum'the blowpipe should be carefully ad- 
justed to show a neutral flame, as this gives the best speed and 
economy. 

Keep the blowpipe at an angle of about 30 deg. to the surface 
of the sheet. This will prevent rapid melting of the metal in a 
restricted area, and will thus avoid welding holes through the sheet. 
Holding the blowpipe at this angle will envelope the metal well 
ahead of the point of welding with the outer cone of the blowpipe 
flame and so will make welding progress more rapidly. The opera- 
tor should be careful, of course, that the weld penetrates the full 
thickness of the sheet, but should avoid stopping the blowpipe in 
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Fig. 8. Welding rod holder also applies flux to rod 


any one position for a sufficient length of time to melt holes 
through the sheet. 

Watch the metal carefully for signs of melting, and fuse the 
weld metal thoroughly with molten metal from the sheet. It is 
not possible to determine the melting point solely by the color, 
because, as mentioned before, aluminum does not change color. 
An operator will quickly learn to recognize the proper time to add 
weld metal. 

A skin of aluminum oxide will quickly form on the melting metal. 
When this film becomes so thick that it interferes with welding, ap- 
ply extra flux. 

Completed welds are sometimes washed with a 10 per cent 
solution of sulphuric or hydrochloric acid to remove all trace of 
excess flux. After this treatment, welds should be scrubbed in 
large volumes of warm water to remove any of this acid solution 
that might be left. 
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Another method of flux removal consists of thoroughly wash 
ing the article in hot soapy water followed by a thorough hot 





Fig. 9 Automobile bodies are often built of welded aluminum sheet 


rinse. Where the weld is later to be dressed down and painted, a 
steam jet can be used to advantage. Sometimes little pockets of 
flux are entrapped during welding, and these are difficult to elimi- 
nate by washing. The force of the steam jet, however, is suffi 
cient to remove the entrapped flux. 
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Standardization of Goggles and Helmets 
W. SPRARAGEN, TECHNICAL SECRETARY, A. W. S. 


In accordance with a request of the Executive Committee of the 
American Welding Society an attempt was made by national head- 
quarters to ascertain the needs for standardization in the matter 
of size and quality of glasses to be used in shields, helmets, goggles, 
etc., for the protection of welding operators. In order to obtain a 
proper cross section of industry, a questionnaire was sent to a 
selected list of ten railroads, ten welding shops, ten street railways, 
ten manufacturing plants and ten general users of the several 
welding processes, as well as manufacturers and distributers of 
protective devices. 

An analysis of the answers to the questionnaire sent out indicate 
that the users employ anywhere from one to eight different sizes 
of glasses with most of them using one or two sizes. Out of the 
forty replies received from users thirty indicated that they desired 
standardization of size, while ten stated that they did not. Most 
of the glasses used are either 17% inches or 2 inches in diameter 
round and 2 by 414 inches rectangular. Nearly all of the users 
favor standardization of quality of glasses. The manufacturers, 
on the other hand, were equally divided on the question with a 
small majority against standardization both as to size and quality. 

After considering this report, the Executive Committee sug- 
gested attention be called to the desirability that industry stand- 
ardize on two sizes of glasses, namely, 2 inches in diameter and 
2 inches by 414 inches rectangular. It was further suggested 
that extracts from Bulletin No. 2 of the Bureau of Standards, 
dealing with the National Safety Code for the protection of the 
heads and eyes of industrial workers, be published at the same 
time. Pertinent abstracts are therefore reproduced below. 


rm 


\bstracts® from National Safety Code for the 
Protection of the Heads and Eyes 


of Industrial Workers 


(Published by the U. S. Bureau of Standards as Bulletin No. 2 
of Handbook series.) 


SEC. 9. PROTECTORS FOR OXY-ACETYLENE WELDING, 
FURNACE WORK, ETC. 
Group H 
91. Goggles of Style No. 1 or 2 
To prevent burning, a heat-insulating material which can be 


sterilized without deterioration shall be used on all parts touching 
the face. 


*The complete bulletin may be purchased from Superintendent of Documents 
rovernment Printing Office, Washington, D. C. Price 10 cents 
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92. Eyecup ‘Goggles, Style No. 8 

Goggles shall consist of eyecups of non-corrodible opaque m: 
rial, which can be sterilized without deterioration. They shall by 
shaped to fit the configuration of the face. They shall exclud 
light, except through the lenses, but shall afford adequate ventila- 
tion. Parts touching the face shall be made of heat-insulating 
material. The eyecups shall be connected by a flexible coupling 
which will permit ready. adjustment, or else goggles shall be f{ 
nished in assorted sizes. 

The coupling shall be covered with or made of heat-insulating 
material. It shall withstand sterilization or be easily renewab|: 
Goggles shall have a headband or headgear of any suitable materia! 
which will retain the goggles in their proper position. Each pai: 
of goggles shall bear some permanent distinctive marking by wi 
its source may be readily identified. 

93. Face Masks 

(a) Masks and Headgear.—Face masks shall be of fiber 
equivalent material, which can be sterilized without deterioratio: 
and be shaped so as to protect the face of the operator above th: 
mouth. Face masks shall have a headband or headgear of an) 
suitable design and material so as to retain the mask in prope: 
position. Each face mask shall bear some permanent distinct 
marking by which its source may be readily identified. 

(b) Lens Containers.—lf a single window is used in place of 
separate lenses, it shall hold glass the dimensions of which are 1 
less than 4.25 inches (10.8 cm) in one horizontal direction and 
2 inches (5.1 cm) in the vertical direction. Containers shall be 
designed to accommodate cover glasses to protect the lenses. Th: 
design shall permit ready renewal of lenses. 

94. Helmets 

Helmets of the design specified in rule 101 (6) are permitted 
95. Specifications and Tests for Protective Glass 

(a) Optical.—Lenses shall meet the transmission test for radia 
energy prescribed in rule 124 (c). 

Lenses constructed of two parts may be used if the lower h: 
conforms to the requirements of rule 124 (c). 

(b) Marking.—Glasses, except cover glasses, shall bear sor 
permanent distinctive marking by which the source may be read! 
identified. 

(c) Cover Glasses—Cover glasses should be provided to prot: 
the .lenses. They shall be substantially free from striz, 
bubbles, and other flaws, and shall have substantially parallel s 
faces. (See also rule 16.) 


SEC. 10. PROTECTORS FOR ELECTRIC ARC WELDING AN 
CUTTING 
GrRouP I 
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100. Styles 
The helmet and the shield are the only permissible styles. 
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101. Specifications for Protectors 

(a) Helmets.—Helmets shall be capable of withstanding sterili- 
zation (for test see rule 110) and shall comply with one of the 
following specifications: 

(1) Pivotally Mounted Type.—The helmet shal! be made of a 
material, which is an insulator for heat and electricity, shaped sq. 
as to protect the face of the operator, and curved back on each side 
beyond the ears. The helmet may be pivotally mounted on adjust- 
ible headgear, so arranged that it can be tipped back over the 
operator’s head when not in use. The shield shall have a window 
frame to accommodate and hold securely rectangular windows, 
single or in multiple, of the dimensions specified in rule 102, to- 
gether with a cover glass, and shall be so designed as to permit 
easy renewal of the windows. The total weight of complete equip- 
ment shall not exceed 24 ounces (680 g.). 

(2) Shoulder-Supported Type.—The helmet shall consist of 
opaque material, which is an insulator for heat and electricity, 
arranged so as to rest on the shoulders and (or) chest and of such 
size and so shaped that it will protect the face from direct radiant 
energy. It shall be fitted with an opening to carry windows, single 
1 multiple, of the dimensions specified in rule 102. 

(b) Shields.—The shield shall consist of opaque material which 
is an insulator for heat and electricity. It shall be of such size 
and so shaped that it will protect the face from all direct radiant 
energy and shall be provided with an opening fitted to carry win- 
dows, single or multiple, of the dimensions specified in rule 102. 
102. Specifications and Tests for Windows 

(a) Optical.—Windows shall meet the tests for transmission of 
radiant energy prescribed in rule 124 (d). (See also rule 16.) 

(b) Dimensions.—Windows for both helmets and shields shall 
have dimensions not less than 2 inches (5.1 cm) in the vertical 
direction and 4.25 inches (10.8 cm) in one horizontal direction. 
They shall be so mounted as to be not less than 2 inches (5.1 cm) 
from the eyes. 

(c) Marking.—Glasses, except cover glasses, shall bear some per- 
manent distinctive marking by which the source may be readily 
identified. 

(7) Cover Glass —A cover glass should be provided to protect 
the lenses. It shall be substantially free from striz, air bubbles, 
and other flaws, and shall have substantially parallel surfaces. 
103. Protection for Other Workers 

A guard or shield shal) be provided where necessary to protect 
‘ther workers from exposure to the radiation from the electric arc, 


and no employee shall be required to work in such a position that 


nis face is exposed to such radiation from any neighboring source. 
It is recommended that permanent inclosures be supplied, where 
practicable, for arc welding and cutting. 
124. Optical Tests for Lenses 
{a) Standard Source of Radiant Energy.—The standard source 
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of radiant energy used for the measurement of transmission of 
visible light or total radiant energy shall be a 200-watt, 110-volt. 
gas-filled, tungsten-filament, electric incandescent lamp operating 
at 0.8 watt per spherical candle (approximate commercial rating). 

(b) Lenses for Group G.—Lenses shall transmit not more than 
1 per cent of radiant energy of any wave length less than 406 milli- 
microns. They shall transmit not more than 50 per cent of the 
visible light from the standard source. 

(c) Lenses for Group H.—Lenses for helmet windows shall trans- 
mit not more than 1 per cent of radiant energy of any wave length 
less than 406 millimicrons. They shall transmit not more than 
50 per cent of the total radiant energy from the standard source. 

(d) Windows for Group I.—Helmet windows shall transmit not 
more than 1 per cent of radiant energy of any wave length less 
than 406 millimicrons. They shall transmit not more than 1 per 
cent of the visible light and not more than 10 per cent of the total 
radiant energy from the standard source. 


DISCUSSION OF RULES. 

124. Optical Tests for Lenses 

The pathologic effect of ultra-violet radiant energy upon 
animal tissues has long been recognized, but it is only in recent 
years that detailed studies have identified the harmful rays and 
their specific action. The skin as well as the eye is affected 
ultra-violet radiant energy, especially when the intensity is high. 
The action is similar to sunburn. In such processes as arc weld- 
ing, protection to the skin as well as to the eyes is necessary. §) 
cessive brightness must also be avoided. Still another possibl 
cause of impairment of vision might arise through the absorption 
of an excessive amount of heat energy by tissues and humors ot 
the eye, but there is no evidence that the eye is more subject 
injury in this way than any other part of the body. The injurious 
effect of infra-red radiant energy on the eye has never been de! 
nitely proven. However, protection against this is so eas) 
accomplishment that it seems desirable to provide it. 

In order to provide complete protection it is necessary to lin 
the radiant energy in the ultra-violet to a negligible quantity ; t! 
brightness of the source must be reduced to a degree that no a! 
comfort will ensue if work is carried on continuously; the radia! 
energy in the infra-red should be reduced so that it will not 
unnecessarily large. 

In order to be assured that adequate protection is provided 
becomes necessary to know the optical properties of the glass us 
for lenses and windews. This is done by subjecting the glass 
definite tests which, however, require special apparatus, 
manipulation of which should be attempted only by experts. 

Before proceeding with a discussion of the detailed tests 
appears desirable to give a discussion of the method of making 
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tests in order that their application and limitations will be under- 
stood. 

Light can be analyzed in a number of ways, the most familiar 
being by its passage through a prism of glass. This separates the 
waves of different wave lengths into a spectrum in which the 
different wave lengths appear as different colors. The visible 
spectrum ranges from the red to the violet. The waves outside of 
this range are designated as the infra-red on the one hand and the 
ultra-violet on the other. 

When the light of different wave lengths is mixed together, the 
eye sums up the effect of the visible portion. Measurements of 
the intensity of the visible are made by means of the photometer, 
in which this intensity is compared by the eye with the intensity 
of the light from a standard source. For the portion of the radi- 
ant energy which is not visible other means must be used. Since 
when light is absorbed its energy may be entirely converted into 
heat, one of the most simple methods of measuring radiant energy, 
whether visible or not visible, is by means of a thermopile, where 
the absorbed light produces heat and this heat in turn produces a 
measurable electric current. The thermopile can be used to meas- 
ure the total energy, or, if the radiation is analyzed into a spectrum, 
the energy of each particular wave length can be measured inde- 
pendently. 

No glass transmits all of the light which is incident upon it, but 
some is always absorbed and some is reflected from its surface. 
Ordinary clear glass transmits a high percentage of the visible, 
but does not transmit either the very long waves or the very short 
waves. When glass appears colored it is due to the fact that it 
does not transmit all of the visible rays, but some of them are 
stopped by it. The transmission of glass is usually expressed as a 
percentage which gives the ratio of the amount of light trans- 
mitted to the amount which is incident upon it. This transmission 
is sometimes expressed in terms of the entire visible spectrum, 
sometimes in terms of a particular wave length which must of 
course be stated, and sometimes in terms of the entire radiant 
energy. It is measured by letting the light from a definite source 
fall upon the thermopile mentioned above and then interposing the 
glass whose transmission is desired. The ratio of the two deflec- 
tions obtained will give the transmission. 

The measurement can be carried out with any portion of the 
radiant energy from the source that may be desired. Thus one 
may use the total or one may spread the light out into the spectrum 
by the use of the prism and let only a single wave length or color 
fall upon the thermopile. Full details of the methods of making 
such meaurements will be found in Technologic Paper of the 
Bureau No. 119, entitled “The Ultra-Violet and Visible Trans- 
mission of Eye-Protective Glasses,”’ and in Scientific Paper No. 
325, entitled “Spectroradiometric Investigation of the Transmis- 
sion of Various Substances.” Much of the information in the 
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latter is also given in Technologic Paper No. 93, entitled ‘‘Glass: 
for Protecting Eyes from Injurious Radiation.” 

When the transmission for a particular wave length is measu 
it is almost immaterial what source of light is used, providing jt 
can be kept constant during the measurement. Since the trans- 
mission for the total radiant energy is dependent upon the trans- 
mission for each particular wave length, and since the amount 
energy which gets through will depend upon the amount of each 
particular wave length emitted by the source, it is evident that the 
result will depend upon the composition of the energy received 
from the source. It is consequently necessary when considering 
total transmission to have a definite and reproducible source of 
radiant energy. The value of transmission measured will depe 
upon the spectral distribution of the energy from the source 
Consequently a source which is especially strong in light of on 
color and weak in light of another color will not be suitable. An 
example of such a source is a mercury-vapor lamp. A source of suit 
able spectral distribution would be the sun or some artificial source: 
having a somewhat similar distribution and sufficiently repro- 
ducible. 

For the tests here specified a source of light which is sufficient 
reproducible and which is easily obtainable has been stipulate: 
This source is an ordinary incandescent lamp operated under spe: 
fied conditions. The spectral distribution of the light from suc! 
source changes somewhat when its operating temperature 
changed. But this change is a gradual one, and slight changes 1: 
the operating temperature of a filament are not important. In 
order to make the source sufficiently definite it has been specific: 
that it shall be operated at such a voltage as to consume 0.8 watt 
per spherical candle, which corresponds to the commercial rating 
of the 200-watt lamp. This commercial rating may, of course, b 
changed from time to time, but such change is not likely to alt 
the conditions sufficiently to make it necessary for it to be taken 
into account in testing lenses for compliance with these specifica 
tions. 

If it is found that a lamp is operating at a slightly differe 
specific consumption (watts per candle) at its rated voltage, co 
rection may be made by operating at a slightly different voltag 
Within a small range the change in watts per spherical cand| 
proportional to the voltage and amounts to 0.013 for 1 volt. A 
curacy of adjustment is not important, as values of transmiss! 
are only slightly altered by large changes in operating voltage. 

It is well to point out that such an artificial source is preferab 
to sunlight for several reasons. In the first place it is more co! 
venient for use in the laboratory and is independent of the weath« 
In the second place, sunlight is not so definite, as it varies with t! 
condition of the atmosphere, and with the altitude of the sun 
the sky. The latter varies not only from hour to hour during t! ; 
day, but also with the season of the year. Indeed, sunlight is s 
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variable that scientists have not been able to agree upon any speci- 
fication for its use which would serve to give “sunlight” a definite 
value, 

The specifications have been chosen so as to make the necessary 
tests as simple as possible. It has already been explained that the 
two principal purposes of optical specifications are to limit the 
visible and the ultra-violet light. The specifications nominally 
limit the ultra-violet which is transmitted to 1 per cent of that 
given out by the source. In reality, however, it does more than 
this and, indeed, it is desirable when intense sources of light like 
an electrie are are used to limit the ultra-violet to less than 1 per 
cent. The wave length of 406 millimicrons represents a bright line 
in the spectrum cf light from a mercury-vapor lamp. This lamp 
is suitable for measurements of transmission at independent wave 
lengths, although, as pointed out above, it is unsuitable for meas- 
urements of total transmission. This source is especially rich in 
ultra-violet light and is useful on that account of carrying out a 
test of transmission for the ultra-violet. 

Light having the wave length stated is visible to the eye, and 
consequently a measurement at this wave length can be carrie«| 
out with the more usual optical apparatus and the measurement 
at this wave length can be made with high accuracy. 

For the shorter wave lengths, designated as the ultra-violet, 
photographic methods must be resorted to or else the measurement 
carried out by means of some such instrument as the thermopile 
already referred to. The latter, however, is not very accurate for 
the short wave lengths. 

Experience shows that glasses have a transmission for the 
ultra-violet which changes with the wave-length. Either the 
transmission increases rapidly, as the wave length is shortened 
below 406 millimicrons, or else diminishes rapidly, as the wave 
length is shortened. In the latter case, if the transmission is 
under 1 per cent at the wave length of 406 millimicrons, the trans- 
mission for the shorter wave lengths will be practically negligible. 

In case the transmission at the shorter wave lengths is higher, 
a rough measurement at one of the shorter wave lengths will show 
it to exceed 1 per cent and it will consequently fail to comply with 
the specification. 

It has not been attempted to limit the transmission of visible 
light to the definite amounts which will be proper in different 
processes and occupations, since the wearer of the goggles can 
lecide very easily what is suitable for a particular purpose. No 
visible light which is comfortable to the observer will injure the 
eye. Consequently only rough and rather high limits have been 
et for the transmission of visible light. 

To protect from glare the light must be cut down at least one- 
half. But still lower transmission will frequently be desirable. 

For processes included in group H, such as oxy-acetylene weld- 
ing and electric-resistance welding, no specific limit to the visible 
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has been set, but the total radiant energy has been limited to 50 
per cent. This insures considerable reduction in the visible as 
well as in the infra-red. The processes included in this gr oup will 
require among themselves quite different reduction in the intensi: V 
of the visible light. The reduction must be much greater in 
acetylene welding than in much furnace work and any figures 
which might be set as suitable for one would not be suitable for 
the other. The comfort of the wearer is a sufficient criterion for 
this purpose. 

Electric-resistance welding differs very much in the conditions 
presented in different cases. Where the incandescent metal is 
almost entirely screened from the worker’s eye by the aparatus 
or by the material itself, protection is optional with the worker. 
Where the intensely hot metal is exposed, the conditions are muct 
the same as for furance work and similar protection is prescribed. 
The intensity of light differs greatly in different cases and a gen- 


eral prescription for the transmission of visible light would not be 


satisfactory. This is left for determination in individual cases, 
and comfort to the worker’s eye is a good criterion of the suff- 
ciency of the protective glass in this respect. 

For electric-arc welding a lower maximum for the total energy 
has been set, since the source of light in this work is much mors 
intense. An upper limit has also been set for the visible light, 
although it may be questionable whether this has any great valu 
In practice a glass will usually be required which reduces th 


intensity considerably more than the limit set in the specification. 


In attaining this purpose it is not necessary that a single glass 
be used. 


A Small but Important Factor 
in Successful Welding 
J. R. LESLIE* 


Since a large part of a finished weld made by any of the modern 


processes of fusion welding represents added metal or metal fron 


the welding rod, the nature of this added metal and the degree to 


which it merges with the parts to be joined, decide in large meas- 
ure the success or failure of the weld. Just how much differenc: 
the rod itself makes in the speed of welding, strength and u! 
formity of results is interesting to note. 

On a gas-welded steel pipe line recently completed in Souther! 


California, it was found that a slightly lower grade of rod slowed 


down the progress of the welders by nearly 20 per cent. T! 
represented a totally disproportionate increase in cost. As to r 
liability of the completed joints, 600 lb. hydrostatic pressure fail 
to produce a single leak in any of the joints made with the bett 
quality rod. 


t Technic: il Publicity Dept., Linde Air Products Co, 
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If all welding rods were alike, there would be neither danger 
from the use of inferior or unsuitable material, nor the opportu- 
nity for users to profit through recognition of the differences 
which do exist. To illustrate: if two pieces of cast iron are welded 
by the oxy-acetylene process with a rod cut from one of the pieces, 
the resulting weld will lack the strength obtainable with rod de- 
signed especially for the purpose. When melted cast iron suffers 
oxidation and loses some portion of its original constituents. In 























Fig. 1 Good rod speeds up welding 


its final form cast iron weld metal has a composition quite differ- 
ent from that of the rod. Hence the necessity for rods designed 
to give the right metal in the weld. Careful study of the changes 
taking place during fusion forms the working basis for the pro- 
duction of high grade rod. During manufacture the proper quan- 
tity of the more volatile elements is added to compensate for the 
changes that accompany the welding operation. 

The bulk of modern oxy-acetylene welding is done with five types 
of rod; namely, drawn or Norway iron, “high test” steel rod, cast 
iron, bronze and aluminum. The first of these (preferably copper 
coated to prevent rust), is used extensively for welding such mate- 
rials as mild steel castings structural steel, steel plate and wrought 
iron and steel pipe—to mention but a few of its applications. 
Where still greater strength is desired, high test rod is meeting 
with great favor, since it works easily and produces joints with 
tensile strength a full 20 per cent higher than those obtainable 
with drawn iron rod. 
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Cast iron welding rod finds its chief application to gray iro) 
castings, from small tools to large machine parts of every descrip- 
tion. Where the problems of expansion and contraction becom: 
serious and preheating difficult, welding with bronze rod is pro\ 
ing exceptionally satisfactory. Lower welding temperatures and 
the soundness of the welds produced make the use of bronze par 
ticularly desirable for a rapidly increasing variety of work. 

Good rod, of no matter what metal, should work smoothly unde: 
the flame, without much variation or noticeable sparking. Rods 
produced by well-known and unquestionably reliable equipment 
manufacturers cost a little more than those of uncertain origin. 
The difference represents insurance whose cost is ridiculously small 
in comparison with the value of the completed job. 
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with a lower gas cost. Costs less to maintain 


in any other equipment~ 
W rite for Booklet ra ACTS” 
THE BASTIAN-BLESSING CO. 


52 E. Ontario St. “3 Chicago 











Welding \ Rod 


WELDITE G—No. 6 Coppered Finish for gas welding lays the 
quietly, free from boiling, free fror urface scum and fi 
spe rhe metal settles instantly when the torch is remove 

vw ELDITE “E—No 18 Green Surfaced for electr welding ia th« 

running electrode ever offered users f welding Sold at 
f bare electrode 
Products of the Research Department 
re 
hee 

- yUR EXHIBIT 

NATIONAL STEEL £ 


[DETROIT | | 


CONVENTION HALL 
1 


‘4 


MANUFACTURED BY 


CHicaGco Street & Wire Co 


103rd Streec and Torrence Avenue CHICAGO 
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WATSON STABILATOR WELDING 
Problem Solved by Projection Method 


N IN- 
TERESTING 
development in 
spot welding 
practice has re- 
cently been made 
by The John 
Warren Watson 
Co., Phila., by 
substituting mul- 
tiple projection 
welding in place 
of the ordinary 
foot operated 
single type weld. 


In the making 
of stabilators 
six welds are 
made to join the 
cover and drum 
It is obvious 
that a considera- 
ble saving in 
time and _ cost 
would be made 
if all these welds 
were made sim- 
ultaneously by 
the projection 
method in which 
a number of 
welds are made 
at each closing 
of the electrodes. 
In this method 





Parts production increased to 16 pieces per minute 
by adoption of ELAONITE dies on Thompson 75- 


of the fact that 
it is a combina 
tion of tungste 
and copper, ha 
ing 4 rinne 
hardness of 

as compared wit! 
82 for hard 
per, and a con 
pressive strengt 
of 208,000 It 
per sq. in., whi 
that of har 
copper is or 
58,000 Ibs 

is these inherer 
qualities 
Elkonite wh 
made the Wat 
son experime 
successful ar 
increased pr 
duction possit 


Heretofore 

per dies | 
duced but 
completed piec« 
Elkonite |} 
ever produce 
5000 and rm 
before resurfa 
ing become 
necessary, art 
Elkonite can t 
resurfaced 


small points or PA heavy-duty welder. least 3 times 
projections are 
formed of a uni- The Elkonit: 


form size on a punch press on the surface of 
one part where the welds are to be 


For this development a standard Thompson 
75PA single spot welder was utilized. and the 
lower electrode was replaced by a table upon 
which 6 dies were mounted and which, actuated 
by a Geneva movement, rotates a sixth of 
revolution at the end of each welding cycle 


a 


Dies of various grades of copper were tried and 
proved to be the weak link in the development 
on account of being too soft, because after a 
few welds the projections on the material made 
impressions in the dies which increased rapidly 
in size and spread the current away from the 
weld, resulting in poor quality welds 


Elkonite, the new electrode material, 
gave the satisfactory results; this, on 


finally 
account 





WHERE HARD DRAWN 
COPPER FAILS 
ELKONITE STANDS UP 





dies are designed so that they may be remov 
readily, duplicate sets are provided and chang« 
are made on regular schedule, thus minimizing 
die failure during operation and its consequent 
loss in production, and work thrown out. Th: 
machine welds at the rate of 16 pieces pe 
minute, nearly 1000 per hour, each piece c 
taining six separate uniform welds made sir 
ultaneously. This machine has now been 
service several months 








solution 
Engineer: 
assist you upon reque 


Projection welding may be the 
your production problems Our 
Staff will be glad to 


write 


ELKON WORKS 


Ine 
Subsidiary of P. R. Mallory & Co., Inc 


Weehawken, N. J. 


Exclusive licensees under Ceneral Electric (« 
patents dated May 28, 1925, and Sept. 1, 192 
Other Works, In 


For further information 


patents pending to Elkon 
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WILSON Welding Wire 


was chosen 
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Left: Operater at werk on 
one of the 16-inch steam 
risers. Center: Main riser 


with five manifolds, showing 

B-inch welded connections. 

Below: 16-inch flange, welded 

on both sides of expansion 
joint. 








for the Ohio Bell Telephone Building 


EFORE Smith & Oby, Cleve- 
land, plumbing and heating 
contractors and engineers, ‘started to 
weld the steam risers that feed fif- 
teen stories of the Ohio Bell Tele- 
phone Building, in Cleveland, they 
made test after test in the labora- 
tory to find the welding wire they 
could depend upon to hold. Pieces 
of 8” pipe were butt-welded, test 
coupons were cut, and then pulled 
and bent—the coupons were all ma- 
chined flush, and welded with the 
same machine and by the same 
operator. In these tests the welds 
made with Wilson “Color-tipt” 
Welding Wire were the only ones 
that broke outside the weld. 


That is why Smith & Oby selected 
Wilson Wire for every weld on the 
job—for every weld on the 16-inch 
riser that extends through fifteen 
stories, and for every weld on the 


ILSON WELDER & METALS CO. _INC., 


distributing risers that feed up and 
down from the fifteenth floor. Wil- 
son Grade No. 6 (Patented U, S. A.., 
June 13, 1916; March 9, 1920; 
Canada, March 19, 1918) and Wil- 
son Grade No. 9 (Patented U. S. A.., 
June 13, 1916; March 9, 1920) 


were used. 


And there is a grade (analysis) that 
will exactly meet your own particu- 
lar welding needs. Each grade of 
Wilson Wire runs uniform through- 
out—every rod is just like every 
other rod in the grade you select. 


Perhaps you are confronted with a 
welding problem that Wilson has 
already solved successfully for 
others. Why not write today for 
a sample? Just indicate the kind 
of metal you desire to weld. Also, 
ask for bulletins describing Wilson 
Welding Machines. 


WILSON BLDG., 


WILSON 


AND WELDING WIRE 


WELDING MACHINES 








HOBOKEN, NEW JERSEY 
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SWEDOX 


WELDING RODS, WIRES and ELECTRODES 


A Grade for Every Purpose 


NONOX SWEDOX TENSKOTE BRONZOX 
LEKTROX SWEDOX DUCTKOTE BRONZKOTE 
CASTOX DUCTILOX TOBIN BRONZE 
ARC CARBOX NICKOX MANGANESE BRONZE 
GAS CARBOX RAILOX MONEL METAL 
VANOX 
STEELKOTE KROMOX TENSILOX 
MANGANOX KROMKOTE 
ALUMINOX NICKOTE 
DRAWN ALUMINUM VANKOTE 

RAILKOTE BRAZOX FLUXES 


SEND FOR TESTING SAMPLE 


We want every welder in the country—big or small—to be convinced of 
the specialized superiorities of SWEDOX products. We know that a trial 
will convince you. Hence the free offer. Try SWEDOX on your next 
welding job at our expense. 


ant he, DETROIT, MICH. 
Riva." Ggitihal Steel Seite omfrany 001 nateree sve 
Phone: Phone: 


LaFayette 8500 Lincoln 6780 
“"We Ship the Same Day”’ 











WE ANNOUNCE 


That on and after February 21st, 1927, our Offices, 
Factory and Service Department will be ) 


MOVED 


to LARGER QUARTERS without interrupting sales 
or service 
AT 


515 West 29th St., New York City 


Phone number will be the same Chickering 0996-7-8 


K-G WELDING & CUT TING CO., Inc. 























Any Lincoln office below 


touch 

you 
whose experience covers 
types of welders. 
Get his viewpoint based 
on experience. 


will put 
with a 


you im 


user near 


many 


INCOLN 
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- Sey 


(a new list in each issue) 


“Lincoln welders are the best welders, sec- 
ond to none.” 


* & 


“In our work we have found a good many 
uses for the electric welder whereby the 
speed of the operations is very much in- 
creased over what we were able to obtain 
previously with the oxy-acetylene torch on 


the same jobs.” 


* + & 


“We find the ‘Stable-Arc’ very effective in 
filling in gears, as we do not have to heat 
the gears and thereby soften the metal.” 


&* &* 


“We have two of your welders which have 
given very good service with no repairs.” 
+> * + 


“We find the Lincoln machine to be efficient 
and convenient.” 


e. 
re” 





Branch Offices . 7 Branch Offices 
i The Lincoln Electric Co. ts 
Ce Minneapol!s 
Chicazo” al General Offices and Factory: New York City 
Cincinnati - Philadelphia 
Detroit Cleveland, Ohio Pittsburgh 

Des Moines Rochester 


Grand Rapids 


The Lincoln Electric Co. of Canada, Ltd., Toronto-Montrea! St. 


Distributing agencies in all principal eities 


Louls 


Erclusive Agencics with Stock: 
Ft. Worth, Texas Los Angeles 
New Orleans San Francisco 














54 JOURNAL 


OF THE A. W. S. 


Welding a thin Casting 
very difficult to pre-heat 





= 





Broken cast iron scale platform 
welded with Tobin Bronze 


without pre-heating 


AnaConnA 
— 


Anaconda Welding Rods are 
manufactured from the follow- 
ing alloys: 


TOBIN BRONZE 
SILICON COPPER 
PHOSPHOR BRONZE 
MANGANESE BRONZE 
MUNTZ METAL 
SPECIAL ALLOYS 








HE danger of cracking and warping pro 

hibited the use of methods involving pr. 
heating for the welding of this unsupported 
cast iron scale platform. By using Tobin 
Bronze Welding Rods, it was possible to make 
the repair without pre-heating in a furnace. 
The low welding temperature required {o: 
Tobin Bronze Welding also eliminated the 
danger of further cracking and reduced th 
risk of distortion and shrinkage. 


Since Tobin Bronze has a tensile strengt! 
twice that of cast iron, welds correctly made 
with this material will not break at the joint. 
Tobin Bronze permeates the iron and forms 
a permanent bond stronger than the casting. 


Many manufacturers who have proved th: 
value of Tobin Bronze Welding for repai: 
work are now using it to save time and mone 
in manufacturing operations. 


Tobin Bronze Welding Rods are mad 
solely by The American Brass Company 
and each rod has the Tobin Bronze trade 
mark rolled in the metal. They may b 
obtained from leading distributors of weld 
ing equipment and supplies. 


THE AMERICAN BRASS COMPANY 
GENERAL OFFICES: WATERBURY, CONNECTICUT 
Canadian Mill: ANACONDA AMERICAN BRASS LIMITE! 


New Toronto, Ontario 


TOBIN BRONZE 


REGISTERED U.S. PATENT OFFICE 


WELDING RODS 


. EXCLUSIVELY AN ANACONDA PRODUCT 
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HE C. H. Hollup Corporation has developed a line of ARC 

WELDERS in which are incorporated all the practical ideas gained 

during ten years of specializing in electric arc welding. The 
“HOLLUP ARC WELDER” comprises a specially designed arc weld- 
ing generator coupled to a standard motor or gas engine, with control 
panel mounted on a welded structural steel base. 


Hollup Arc Welders are furnished in capacities of 200 or 300 amperes, 
motor or gas engine drive. Stock delivery. 


Exclusive, practical features of the HOLLUP ARC WELDER are: 


Sim plicity 
Automatic start and stop control, 
Single heat control. 


Safety 

Welding leads may he disconnected or re- 
versed without touching or exposing any 
current carrying parts. 

No exposed switches or current carrying parts. 
Control panel constructed of steel,—eliminat. 
ing the use of fragile «witch board material. 
Automatic no-voltage and overload protection. 


Convenience 

Exceptionally compact design—all controls 
at one point. 

Plug and receptacle especially designed for 
quickly disconnecting both welding leads 
and also for reversing polarity, which is 
self indicating. 

All bases drilled so that a standard running 
sear (truck) may be quickly attached at 
any time, 

Low center of gravity and short turning 
radius of portable machines. 


C. H. Hollup Corporation 
3333 West 48th Place 
Chicago, Ul. 


Manufucturers of the well known 
‘Wanamaker Coated Electrodes” 
“Rex Processed Electrodes” 

“Rex Oxy-Acetylene Welding Rods” 
‘Rex Accessories” 


Generator and metor are entirely uneh- 
structed for inspection and maintenance 


Reliabilty 


Generator, truck and base designed and 
built for are welding requirements 

Ball bearings are uved throughout the elec 
trical units, and roller bearings are used on 
all trucks. 

Use of flexible coupling gives independent 
aligmment and balance to heth generator 
and motor. This coupling alse permits the 
use of a standard motor which is easily 
interchangeable. 


Welding Characteristics 

The welding characteristics of the Hollup 
Are Welder are best described by the word 
“work-wise"——the product of the combined 
ideas of several of the foremost welding 
engineers in the United States. The maxi. 
mum amount of metal can be deposited effi- 
ciently fer any given class of work, with 
the least amount of effort on the part of 
the operator. 





We are interested in handling the Hollup Are 
Welder in the territory noted below and would 
like you to submit your proposition t 

Name 


Addy ess 


City 





Territory wanted 
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Your neighbor 


| the petroleum refiner 


adopts the oxy-acetylene process* 


N 


recovered 


1913 about 11% of the crude oil was 
Today the gaso 


I 


line yield is about 37%. Back of this amazing 


as gasoline 


development are a number of factors and one 


of the most essential of these is oxwelding 


Every engineer who has had a hand in 
this work will tell you that without oxweld 
ing the present refinery equipment could 


not have been made 


Instead of the old shell type still, from 
which the oil was vaporized by direct firing 
into a condenser coil immersed in a tank of 
water, the present trend is toward contin 
uous pipe stills and fractionating columns 
operated under pressure. Such equipment is 
vastly more complicated in 
design and could not be made 
(we speak advisedly) if it 
were not for oxy-acetylene 


welding and cutting 


The rapidity with which 
complicated manifolds, inter 
changers, fractionating towers 
and supporting structures 
fabricated with ox 


can be 


LINDE OXYGEN 


series of advertisements oe 


Ragin 


the engineering ¢ 


eer 


henes o 





e8 eed Management Phases 





welding has enabled the engineers to test out 
1 variety of equipment design. The leak 
proof joints of oxwelded equipment mak« 

possible to put a plant in operation quick 
without interminably caulking joints. A 
when repairs or a change im design is de 
able, the welding and cutting blowpipes 


ready to do the job 


Imagine, for example, trying to operate 


whole still piping and condenser system 


pressure just a few millimeters above abs 


lute, without welded joints 


Every engineer in every industry must 
self-defense become thoroughly familiar wit 
And Linde 


detailed informati 





the acetylene 


OXY 


process 
at hand 
on hundreds of applicati 
of the oxy-acetylene proce 


Our engineers stand ready t 


advise you about its us« 
your business 
THE LINDE AIR PRODUCTS COMPA 
Unt af Un Cavetde and Carbon ( orpers 
. Mices Cartede and . A 
m beast 24 Sereer, ® y 
’ ” Ware 


ene «elding and cart Sead lor the booklet entuled 


of Onwelded Constrection 
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The Oxweld R-27 regula 
tor is made of 23 parts. It 
ts doing the same work that 
the older regulators did 
with 33 parts. Ite success 
is due to « combination of 
umple design, rugged con 
struction end careful work 
manship. It is not a nogsle 
type regulator. It has cx 
ceptional flow capacity for 
thie reason end will work 
without freezing Severa! 
years of service in both 
high and low temperatures 
have shown it to be sim 
ple, sturdy and reliably 
eccurete 














“Continuous” 
oxy-acetylene regulation 


HE AVERAGE MECHANIC can take the Oxweld 
R-27 regulator to pieces, put in new parts and 
completely reassemble it in a few minutes. 
This sounds like a trick stunt, but it isn't. It illus- 
trates dramatically the simplicity of design of these 
gasreguiators for oxy -acetylene welding and cutting 


Just think it over, After a certain period of serv 
ice the regulator seat needs to be replaced. That's 
what happens in any regulator. It usually happens 
at a time when it is most inconvenient, Yet with 
the R-27 regulator you can have a reconditioned 
unit in a few minutes, at a cost of a few cents. In 
fact, the whole “inside works” costs only $3.60. 


Unless you like to have your mechanics spending 
time on tools instead of productive work, Oxweld 
R-27 regulators are an economy that you can not 
overlook. 

The R-27 regulator is a typical piece of Oxweld 
equipment. Oxweld customers need no other rec 
ommendation. 


OXWELD ACETYLENE COMPANY 


Uett of Union Carbide and Cartes Corporation 


CHICAGO LONG ISLAND CITY, N.Y 
MA? Jenson Pi Thompeoe Ave. and Orton i 


STOCKS IN # CITIES 


SAN FRANCISOYO 
1080 Mieson % 





WELDING AND CUTTING APPARATUS 
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Oxweld it / 


It wasn’t so very long ago that a broken cast- 
ing frequently meant sizable financial loss: idle 
machines; expensive new parts; delay until 
they could be received and installed. 

Nowadays the repair of castings is quickly 
accomplished with oxy-acetylene welding, often 
without dismantling the machine. Most master 
mechanics are thoroughly familiar with the 
process and know that the technique has been 
perfected. The simplicity of repairing a ma- 
chine on the spot without any delay has saved 
many companies thousands of dollars. 

Most of these repairs are made with Prest- 
O-Lite dissolved acetylene—the standard weld- 
ing gas for 22 years. Because of Prest-O-Lite, 
welding progress has been possible. 


Srest-O Lite 


DISSOLVED ACETYLENE 


22 years old and still growing 


THE PREST-O.LITE COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 
Generel Offices: Carbide and Carbon Bidg., 30 East 42d St., New York 
31 Plants—88 W archouses 
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Rogs.inc Welding Wire makes 
strong, tough welds, is positively uni- 
form throughout all shipments and 
conforms to all standard specifications. 


John A. Roebling’s Sons Company 


Trenton, New Jersey 
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for use with automat 
welders 

TYPE F 

for general welding of 
ee 






Mere is where you save money 


In these vats an exclusive G-E treatment helps to stabilize 








the arc of Type F, G-E Welding Electrode. The sputtering 
In absolute reliability dissipating elements of the electrode are reduced to an absolute 
of operation and over-all 
efficiency, G-E arc-weld mnimum 
ers are unequalled. They . , 
are available in all sizes By preventing dissipation, concentration of the arc is increased 
all types —for either hand 
Stas ee With a concentrated arc, better fusion is obtained. 
Smooth, clean and strong welds are what you are after and 
Type F Electrode brings this result economically—surely. 


- One of our special Welding Electrode Distributors will be glad 
to give you a complete explanation of the three G-E Types 


Special Distributors for G-E Welding Electrodes 





American Steel Ens Co Matthews Electric Sup. Co a. T. Ryerson & Son, Ix Strong, Carlisle & Hammond 
pd eB og = we 1823 Firet Ave ¢ tengo, 12 Cleveland, Ohio 
e ant innat!, O 
60! Granite Bidg , Pittsburg. Po Birmingham, Ale Detroit Mich Unies Iron Works, 
A Potts Co PF McDonald & Co St. Louis, Mo ' 
Atlanta Ge 17 King Termine! Oliver BH. Ven Horm Co. Inc. 
apital Biectric C Boston, 77, Mass ee Pelee Ce $22-s34 ome” Street 
Salt Lake City. Uten Nations! Welding Equip. Co Seuthere Glee C ~— — 
Robert M. Hartwell 223 Main Street —_ = Virginian Blectrie Ine 
. . Beltimore Md oh 
553 Bast 2nd St., Los Angeles, Cal Sen Francisco, Cal Charlotte, N.C nerleston, W. Vo 
rie & Bolthet Mig & W. A. Rameey, Led Norfolk. Ve Welding Service Co 
Supp! - mony, U0e Richmond. Ve vch Street, 
Oo ‘Col 4 Queen St : $0 Church . 
Honolutu, Hewei Southwest General Elec Co New York, 6. ¥ 
Ind aetrie! Sup. Co., In Dellas, Texes‘ A. }. Witeen Co., Inc 
329 East Second St Root, Nes! & Co Houston, Tenes 120 Liberty St 
Los Angries, Ca Buffalo, N.Y Otlehome City, Obie New York, 6. ¥ 
MERCHANDISE DEPARTMENT. BRIDGEPORT, + CONNECTICUT 
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Welders 


are Modern Menders of Locomotives 


Turn over your locomotive ailments to G-E Arc Welders 
Cracked fire boxes, broken frames, broken wheel-spokes, 
damaged cross-heads, worn stoker conveyors, flat spots on 
wheels——and innumerable other damaged parts—-can be 
made new by G-E Arc Welders with remarkable savings 
in cost. 


Arc welding produces a superior weld—a more ductile, 
homogeneous, stronger weld 


Arc welding is faster--the heat of the arc is concentrated 
at the weld. 


General Electri furnishes 


to the Welding Industry Arc welding is more economical—electricity generates 
WD Arc Welders intense, confined heat at the minimum cost. 
designed for one 
o rato . . 
Canmana’ Sedsesne Arc welding is simpler—less preparation, less finishing, 
Sets - for several easier to apply in difficult locations. 
operators 
Arc Welding Resist . 
ors—for mining G-E Arc Welders are typically G-E in quality, meet 
and tractio _— “ " 
— sian wanes A.LE.E. standards, are conservatively rated, and will 


Automatic Sets for 
repetition work 


give you years of welding satisfaction. Further informa 
tion as to the application of arc welding to locomotives 


Complete information and will gladly be given to you. Phone or write your nearest 
bulletin vail ou > oe ? 
nearest G-E office G-E office. 


5)0-24D 


GENERAL ELECTRI 


;ENERATI ELECTRIC COMPANY, &CH ENECTADY, N SALES OFFICES IN PRINCIPAL ciTies 
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BOUND VOLUMES 
JOURNAL NOW READY | 


A number of Bound Volumes of the Journal for 1926 
have been bound in attractive book form. Members may 
obtain copies at $5.00, non-members $10.00. 














ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


Do you understand our free loan cylinder plan? If not, | 


we are glad to explain 


Supplied in the following size cylinders: 
10” x 30”—capacity 125 cu. ft. 
127 x36’— “ 225 “ « | 
i=“ 2 * « | 
Prompt and efficient service on any quantity through plants i 
and warehouses and truck deliveries. 









Commercial Acetylene Supply Co., Inc. 
(Main Office) 71 Broadway, New York City, N. Y. 


BRANCHES: 
613 Trust Co. of Georgia Bldg., Atlanta, Ga. 
80 E. Jackson Boulevard, Chicago, Ill. 
553 Monadnock Bldg., San Francisco, Cal. i 


Xx 











SHAWINIGAN PRODUCTS CORPORATION 


110 WILLIAM STREET NEW YORK 


1404 OLIVER BUILDING + PITTSBURGH 
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DETROIT 





SPOT 





For Production 
Electric Welding 
Machines ARC 


Gibb Welding Machines Company 


Bay City, Michigan 
New York—Philadelphia—Cleveland—C incinnati—Detroit—Buffalo 
Chicago —St. Louis—Los Angeles — Toronte — Montreal 




















NATIONAL CARBIDE | 


for 


House Lighting 
and Cooking 





Miners Lamps 
and other 
Carbide Lamps 


Oxyacetylene 
Welding and 
Cutting 


eS Ee 











Saves You Moncey 





NATIONAL CARBIDE SALES CORPORATION, 342 Madison Ave., N.Y. 





SS SS 
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THERMIT 


1902 — Twenty-five Years — 1927 


Our engineering organization starting with a scientifically cor- 
rect principal twenty-five years ago has developed the Thermit 
process to its present highly efficient state. 








Today it is inexpensive, proven, practical and simple in its 
application to all classes of work involving the repair of me- 
dium and heavy size sections of iron and steel. 


‘WELDING 


Metal & Thermit Corporation 


120 Broadway, New York 
| Pittsburgh Chicago Boston S. San Francisco Toronto 





























Why Gapectmicns? ? 


Torches INCE the infancy of ed ype | 
expert engineers and skilled work- 
Regulators men have maintained the predomi- 
nance of Milburn Equipment 
Compressors Its acceptance as standard equip- 
Manifolds ment by large industrials, railroads 
Preheaters and Government Departments. the 


4 world over exemplifies Milburn leader- 
Paint Sprays ship. 


Carbide Lights THE ALEXANDER MILBURN Co. 
Catalog 54? Baltimore, Md. 


Generators 











When you install UNA Rail Joints, you eliminate the gap 
between the rail ends without in any way changing the 
original steel structure of the running surface of the rail 
at the joint. 


UNA WELDING AND BONDING COMPANY 
CLEVELAND, OHIO 


Welding Processes A.C.-D.C. Welders 
Welding Rods Welding Supplies 


x 




















How to get better 
welds at less cost— 


Welding wire and electrodes are an important factor in 
securing better welds at less cost. They must be right— 
always right—if lost time and ruined work are to be 
avoided. 


That’s why Page Welding Wire helps you cut costs, Every 
piece is’ carefully processed to insure uniform welding 
qualities. What is more, every run is shop tested. You 
know it has the qualities essential for best production 
under job conditions. 


Another thing, every piece is stamped with a grade name. 
There is no guesswork about its use. 


You can ve for yourself the superiority and economy 
of Page Wire. Sanzples for tests in your own shop wil! 
be sent on request. Just tell us where to ship them. 


PAGE STEEL AND WIRE COMPANY 


An Associate Company of the American Chain Co., Inc. Wid 





Bridgeport, Connecticut 
District Sales Offices: Chicago New York Pittsburgh San Francisco 


PAG ig mY bh MCO 


PROCESSED 
Welding Wire and Electrodes 




















An Airco-Davis-Bournonville 


Welding Torch 
Style 7700 








This Welding 

Torch com- Combining all Essentials of Efficiency 
bines the fac- Including Low Initial Cost 

tors that estab- Economical Operating Cost ani 
fished and Small Maintenance Cost 


maintained the 

high reputation of 
D avis - Bournonville 
Torches from the be- 
ginning of Oxyacety- 
lene practice, with 
many new features of 
appreciable advantage 
and economy to the 
welder. 


Manufactured in two 
sizes, with 4-in., 6-in., 
9.in., and 16-in. exten- 
sion tubes and welding 
tips from No. 1 to No. 12, 


gtaduated from 214 cu, ft. to 


128 cu, ft. acetylene capacity 
per hour. 








AIR REDUCTION SALES CO. 


Manufacturer of Aireo Oxygen——Airco Acetylene, Calorens 
Airco-Nationsl-Carbide 
Airco-Davis-Bournonvilie Welding and Cutting 
Apparstus end Supplies 
20 Distriet Sales Offices 5&8 Plants 106 Distributing Points 


Home Office: 342 Madison Avenue, New York, N. Y. 











